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386 power approaches 
286 prices. PC Labs 
tests 14 386SX 
space savers. 
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Microsoft Excel 
Complete Spreadsheet with Business Graphics 
and Databa 






Microsoft’ 








"How Can You Lose?” 


High Performance, Aggressive Prices and ED On-Site Service! 


The Austin 286/16 Slim Line includes a 
VGA color monitor, 16 bit VGA color 
adapter, 40 MB-28 ms 1:1 hard drive, GE 1 
aan on-site service, | MB RAM, shadow 

AM cache, Super PC Kwik disk cache soft- 
ware, 1.44-MB 3.5” floppy drive, 101 key- 
board, a full array of I/O ports, and there are 
still 3 open, regular size expansion slots! 


Complete at $2395 


The Austin 386/SX includes a VGA color 
monitor, 16 bit VGA color adapter, 40 
MB-28 ms 1:1 hard drive, GE I year on-site 
service, 1 MB RAM, Super PC Kwik disk 
cache software, 1.2 MB 5% floppy drive, 
101 keyboard, and a full array of I/O ports. 


Complete at $2495 


The Austin 386/33 Cache includes a 32K 
static RAM cache, VGA color monitor, 16 bit 
VGA color adapter, 150 MB-15 ms ESD! 
hard drive, GE 1 year on-site service, | MB 
RAM, shadow RAM cache, Super PC Kwik 
disk cache software, 1.2 MB 514" floppy 
pd 101 keyboard, and a full array of 1/0 


ih at $5695 


The Austin 286/20 Cache includes a VGA 
color monitor, 16 bit VGA color adapter, 40 
MB-28 ms 1:1 hard drive, GE I year on-site 
service, | MB RAM, shadow RAM cache, 
Super PC Kwik disk cache software, 1.2 MB 
5%" floppy drive, 101 keyboard, and a full 
array of I/O ports. 


Complete at $2695 


The Austin 386/20 Cache includes a 64K 
static RAM cache, VGA color monitor, 16 bit 
VGA color adapter, 72 MB-28 ms 1:1 hard 
drive, GE 1 year on-site service, 1 MB RAM, 
Super PC Kwik disk cache software, 1.2 MB 
5's" floppy drive, 101 keyboard, and a full 
array of 1/0 ports, 


Complete at $3495 


Austin Pace Matnx Chart 


Choose Monitor Below 


(Includes 16 
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GE Compater Service 


Extremely High Performance! 

Memory Caching, Shadow RAM, Inte- 
grated 1/0, and Fast Access Hard Drives 
make our systems scream along... But 
we don't stop there! All Austin computers 
include 16 bit Video Adapters, the fastest 
available; 1:1 or ESDI Hard Drive Control- 
lers to ensure the fastest access possible; 
and a hard Drive Caching Program so good 
that PC Magazine voted tt the best in its 
class for 1988! 


American Made Quality 

Austin Computers, including the mother- 
boards, are made and assembled in the 
USA! The latest design and manufacturing 
techniques allow us to offer the highest 
quality products at low prices! 


A World Class Support Program 
Featuring .. . GE On-Site Service 

A Full One Year On-Site Service Contract 
from GE Computer Services is included 
with every Austm computer. Should your 
system fail, a GE technician will come to 
you and resolve the problem. . . Usually 
within 24 hours! 


Unlimited Toll-Free Support. . . 

If you require assistance for any reason, 
call our Toll Free 1-800 number. Our 
highly trained support personnel are 
available six days a week. 


30 Day Money Back Guarantee... 
If you're not satisfied for any reason, just 
return your system within 30 days for a 
full refund on the hardware price. 


Fully Loaded Systems 

We configure every Austin computer to 
include a Monitor, Video Adapter, Hard 
Drive, Floppy Drive, Keyboard, and a full 
array of I/O ports. . . If you desire a cus- 
tom configuration, or additional options, 
just tell our sales personnel how you want it! 


CALL AND ORDER TODAY! 


. {1'800.752-1577 


AUSTIN 


COMPUTER 
SYSTEMS 


BRS EN 8AM-7PM PSS 
JRDAY: 10AM-5PM 


Fax Bo 454-1357 G® aaa") 
Overseas (512) 458-5106 
Tech, Support 1-800-752-4171 


10300 Metric Blvd + Austin, TX 78758 
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Several steps faster than the competition. 












"EVEREX STEP 


EVEREX STEP 
286/12 
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* MIPS benchmarks based on The Database Group Power Miter MIPS version 12. 


s youcan plainly see, every Everex STEP" system, from one end of our IBM’ compatible 

line to the other, runs a good deal faster than anything the competition has to offer. 
So if you're looking for the absolute fastest way to run today’s complex applications, it’s time 
to take a closer look at our STEPs. 

What you'll find is the thing that makes them faster. Specifically, superior design. 

One example is our proprietary AMMA” cache management architecture that lets 
you tear along at record speeds, especially in multi-user, multi-tasking applications. More- 
over, AMMA is application transparent. So you gain speed without losing compatibility. 


EVEREX STEP 
386/16 /, 386/25 





NO COMPARISON COMPAQ DESKPRO COMPAQ DESKPRO 
(Discontinued Mode!) We 386/25 386/33 
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Better yet, you'll find that STEP systems are about as flexible as they come. We offer, 
for instance, both small-footprint and standard chassis sizes. 8 full-length expansion slots. 
3 front panel selectable clock speeds. Plus BIOS support for over 60 drives. 

All brought to you by one of the fastest growing computer companies in | 
America. Namely, Everex. And a nationwide network of the finest resellers who 
ever configured a system or supported a customer. 

Which makes your next step a rather obvious one. Call 1-800-334-4552 for more 
information and the name of your nearest Authorized Everex Reseller. ==SEVEREX— 


EVER Tort Xcenonce 


AMMA, Everex and STEP are trademarks of Everex Systems, Inc 386 1s a trademark of tntel Corp All ether narnes endrcated by ® are registered trademarks of thete respective holders © 1989 Everex Systems, Inc 
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Enable/OGA overcomes 
the obstacies to 
true office automation. 


If you start automating your office by looking at software, you 


may find yourself in a labyrinth. Start instead by looking at your office. 


What do you want your computer system to do? 

True office automation incorporates the five essential tools of 
business: word processing, database management, spreadsheet, tele- 
communications and graphics. 

These are the tools that bring people and tasks together and move 
data the way you want to move it, with greater productivity. It’s called 
multitasking. And that’s what Enable/OA wiil do. 


Real muititesking ooder DOS naw 

Multitasking is the way you work. Data flow is dictated by project 
formats and schedules. That’s how Enable/OA works. And it's LAN- 
ready, enabling every user to move data easily from file to file. 

Users can view two or more files simultaneously, perform several 
tasks simultaneously. Data flows smoothly, seamlessly from one 
application to the next. You never leave Enable/OA. 


Dallvering tha promise of 0S/2 
You don’t have to wait for OS/2. Enable/OA delivers multitasking 
now, under DOS or 0S/2 or Xenix. And it will be ready to perform 
with evolving operating systems and hardware technologies. 
Enable/OA will even read and write to the leading dedicated 
software packages, protecting your present investments and files. 


Widen the range of working windows 

Windowing makes multitasking faster and easier. Enable/OA gives 
you up to eight windows simultaneously. You're never more than afew 
keystrokes from any application or any data you need. 


Enable/0A lets yoo customize 
The Enable/OA menu generator will customize your system. Macro 

facilities let you record keystrokes and commands as you use them to 

simplify complex tasks and applications. 





*,OCessing 
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Easy to learn, easy fo use 

All applications use the same commands and menus. On-screen 
help is complemented by complete, hypertext-generated documen- 
tation you can access any time—especially handy for laptop users. 


Office autometion with Eneble/0A means: 
@ Better information management 

m@ Comprehensive, professional reports 

@ Uninterrupted data flow 

Ht Sophisticated spreadsheet analyses 

@ Superior multitasking and windows 

@ On-screen hypertext documentation 

@ Versatile graphics 


Keying is boiiaving 

Touch F10, and you can begin using Enable/OA. To prove it, 
we'll send you a free demo disk and information kit showing how to 
escape the labyrinth and find the power of true office automation. 
For your copy and the name of your nearest Authorized Enable 
Dealer, call 800-888-0684, Dept. M. 


enableO4 A; 


Office Automation Software 


Enabling 
America to do 
the job better. 
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KNOW YOUR ENGINE 

Alfred Poor deserves high praise 
for a very thorough evaluation of LaserJet 
Ul add-in boards (“Add-in Boards for the 
HP LaserJet: Post-Purchase PostScript,” 
PC Magazine, April 11, 1989). 

The installation procedure for the Eicon 
board, though, is not nearly as difficult as 
Mr. Poor would have us believe and should 
not detract from what is otherwise a very 
good product. In my opinion, he should 
have been able to make the proper choice 
between the HP LaserJet II and a 300- 
dot-per-inch SX engine. I do agree, how- 
ever, that Eicon should call the latter a 
“bare” or "controllerless” engine. 

Ross Smith 

Santa Rosa, California 


“|, SIGN LANGUAGE: 
MORE THAN A SIMPLE GESTURE 

| was initially pleased to see your review 
of Sign Language Quiz (After Hours, PC 
Magazine, May 16, 1989). However, | 
was dismayed to see the reviewer, Paula 
Seefeldt, equate leaming the manual alpha- 
bet, the numbers one to ten, and “simple 
words” with learning American Sign Lan- 
guage. 

Both as a hearing person who has 
worked closely with the hearing-impaired 
community and as a microcomputer 
application manager, | feel qualified to 
alert your readers to the fallacy of this 
statement. Almost all American Sign 
Language "words” involve not only hand 
motion but also body language and facial 
expression. American Sign Language 
has its own grammar and syntax, but is 
not simply English translated into mo- 
tions. Learning to fingerspell "d-o-g” is 
not the same as learning the sign for dog, 
which is a snap of the middle finger against 
the thumb followed by a slap on the thigh. 
American Sign Language no more re- 
quires fingerspelling everything than English 
requires us to speak in alphabet: “S-e-e 
S-p-o-t r-u-n.” 

Ellen L. Bouwkamp 

Rockville, Maryland 





CONSERVE EDITOR'S CHOICES 


’ Lam a scientist and intensive PC 
programmer who wants to thank you for 
finally addressing the much-neglected area 
of PC programs specifically designed for 
scientific users, especially plotting pack- 
ages ("Scientific Graphing: Two-Dimen- 
sional Plotting,” PC Magazine, March 14, 
1989). 

However, how could you award the 
Editor's Choice to Grapher and Sigma- 
Plot? These programs, while inarguably 
the best you dug up, simply do not cut the 
mustard. You should withhold this award 
until something better comes along. 

The article glosses over the fact that 
neither program allows direct importation 
of Lotus-compatible worksheets. Techni- 
cal PC users are crying out for this capa- 
bility in a scientific plotting utility! 

lam beginning to worry that PC Maga- 
zine is becoming an advocate for the 
industry rather than a voice crying out for 
what users really need. If this happens, 
you will lose the unique position of re- 
spect you have gained among more- 
sophisticated PC users. The Editor's Choice, 
likewise, is in real danger of becoming as 
hollow and meaningless as automobile 


advertisements for “Car of the Year in Its 
Class” in myriads of publications. 
Walter F. Kailey 
Lafayette, Colorado 


, uaa) SHEDDING SOME LITE 

| want to extend some kudos and 
billets-doux for LITES.COM. The new version 
works perfectly. ° 

| was having a problem with a clone 
computer that had an old Diablo; | could 
not get it to print. None of my computer- 
literate friends could help, not even the 
supplier who sold it to me. | ran LITES.COM 
and discovered that the Diablo was not 
asserting Clear to Send (CTS). Rather, 
the computer was asserting Data Termi- 
nal Ready (DTR)}; the printer, Data Set 
Ready (DSR); the computer, Ready to 
Send (RTS); but no CTS ever went high. 
| then had a cable made tying CTS to RTS 
from the computer, and bingo! 

Now I don’t have to buy a breakout 
box, and | got a serial communications 
education along the way. 

Vern Semrad 

Tampa, Florida 


AN EXCEL-LENT TIP 
Thanks for running the article on 
Microsoft Excel ("25 Shortcuts to the Power 
of Excel,” PC Magazine, March 28, 1989). 
But I'd like to suggest a better way to 
select large print areas (tip 12). 

Usually, when! am setting a printarea, 
| actually inspect (view) the lower-right 
corner to make sure that | know what the 
boundary is. Most people | watch do it this 
way. If you select the print area from the 
lower-right corner, then you can use the 
technique describedin tip 12 to “goto” the 
known upper-left corner. That works fine. 

However, there is a faster way that can 
be used when the upper-left corner of the 
print area is “home” (A1), asis frequently 
the case. With the cursor in the lower- 
right comer, press Shift-Ctrl-Home, and 
the area is selected in a flash. 

Ron D. White 

Denver, Colorado 
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Two-Disk Set With Over 8 Millon Patents Since 1790 
Annual Subscription With Si Updates During Year $750 
. Umited 


Quontities Strictly G 

Potent Disks Bundled With Dual Toshiba Drives 2407 
CD-ROM Drives (ready to run) 

Amidek w/audio for PC external (S009) cr intemal $679 


Hilach! w/audio for PC extemal ($749) or intemal wR 
Toshiba w/audio for PC & Mac fastest int aive! from 850 


‘Aso: Denon, Philips, and Sony CD-ROM drives-Call | 
Drive/Titte Combo's icompion) 


PC Starter Set chive & 2 tites. cal for details SMe 
Microsoft Bookshelf (5265) w/loshipa extemal drive 1099 
Microsoft Programmers Library ($379) w/Toshiaext 1.199 


C Ubeary. ot Shexwware Qrcts Bag D0 progarrs 


Directory search 15.000 n/w & s/w items 


Business 
Consumer, Economic of Agricultural Stats (1913-87) sor 
Food Analyst entre USDA database w/ancivs software 99 
Computer Library essential for MS & PC managers: 
Material Safety Dato Sheets over 50.000 chemicas 


Attomeys & Govemment 
Coratitution Papers 2 documents from UShitory S65 
CIA World Fact Book pertect for international ‘business’ 
Pravda ful Engieh tronsiation ham 1986-87 rd 
Geovision U.S, Allas entre US win Irion tandmors 596 


Libraries and Education 
See Hee 2 | LON eens 

McGraw-Hill Ref Set 100.000 terns. 7 300 articies 
Grofiers Encyclopedia 2voiumes OM0atcies 5 
News Digest curant events 1980-87 - PC & Moc coy 
Oxdord Engiish Dictionary over 250. 000headwords! = 94) 


Medicine & Science 


Time Table of Science wack win 5500events- Mac $149 
Pediatrics on Disc S years of joumal Pectatncs, 1963-87 295 
Physician's Desk Reference oficiadata, 2000 cugs 5 


Der oe hema {Steet 
‘Spectrum Clip Alt Over 6600 images 

NEC Cfip Ait/image Folio 1000s of mages - Paiveaa 
Kwikee Pro-Art 200 Poster Buatrotions-PO& Moc 375 
Comstock Desktop Photo. 449 photos - PC & Moc 
AMROOM fonts. ct termpiotes. utPies. and more -Moc 

Miscellaneous 

King James Electronic Bible ta text ery io search 
Between Heaven and Hell procticaland pervene, 


Whole Earth Catalog bette thon the orgina-Mac 14? 
Bible Library dozers of bibles references. concordance: 575 


MORE! Over 100 different titles 
Dealer inquiries welcome 


Free scsctption to CD-ROM Ena User with every ordert 
Free co-rom: 


Money back guarantee 
Free technical support 
Bureau of 


Electronic Publishing, Inc. 


P.O. Box 779, Dept P 
Upper Monicick: NJ 07043 
Fax # 201-746-3034 


The Source for CD-ROM 
(201) 857-4300 
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ANOTHER HELPFUL HINT 
In the sidebar, "Downshifting Your 


| Drives” ("Driver's Ed: Choosing and In- 


stalling a 32-inch Drive," PC Magazine, 
April 25, 1989), the use of the DOS 3.3 
format /N:9 /T:80 as a means of format- 
ting 720K disks in a 1.44MB 3¥2inchdrive 
is recommended. No mention was made 
of the fact that you can use the 
same command switch with a 1.2MB 
5'%-inch drive, pop in a regular double- 
sided double-density disk, and format it 
as a 720K 5%-inchdisk. This procedure 
does work. I've tried it and had no bad 
sectors—and no problems writing 80 tracks 
on them provided that no track has more 
than nine sectors. 

With versions of DOS prior to 3.2, 
however, caution is advised. Since DOS 
3.0 and 3.1 do not support 342-inch disks 
atall, these versions appear to think that 
a 720K 54-inch disk is a high-density disk 
with lots of bad sectors. How well 720K 
disks will work with DOS 3.0 and 3.1 is 
unpredictable and may not be worth the 
risk involved. 

Arthur Stoppe 

Moorestown, New Jersey 


MYTH VS. LAW 
William Zachmann perpetuates an 
ongoing myth in the computer industry: to 
wit, that computer lanquages are not subject 
to copyright laws (William F. Zachmann, 
PC Magazine, May 16, 1989). This is 
completely untrue. PL/1 and Ada are two 
examples of languages explicitly protected 
by copyrights. More important, the new 
federal copyright statutes protect any written 
work even if no formal filing has taken 
place. 
Those who write about the law should 
learn it first. 
Tony Lime 
San Carlos, California 


EDITORS ARE HUMAN TWO 
Stephen Manes’s headline "Elec- 
tronic Paper: Is That ‘Gum’ or 'Gub’?” 
(Stephen Manes, PC Magazine, April 25, 
1989) is evidence that given today's reli- 
ance on spell-checkers, a course in elec- 
tronic penmanship may notbe such a bad 
idea. 
If you replace the word “gum” with 
“gun,” the headline becomes a reference 
to the scene in Woody Allen's Take the 
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Money and Run, in which an attempted 
bank robbery is foiled because the note 
that Allen's character has passed the teller 
is illegible. (“What's a gub?” the teller 
asks blankly.) 

An error of this sort, In which one word 
is substituted for another, can only be 


William Zachmann 
perpetuates an ongoing 
myth in the computer 
industry that computer 


languages are not 
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laws. PL/1 and Ada 
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caught by careful review and familiarity 
with the subject under discussion. For this 
reason, spell-checkers don't threaten the 
job security of human editors. 

Joan S. Abrams 

Cambridge, Massachusetts 


P.S. YOU FORGOT THE MODEL 70 

In your article on file transfer soft- 
ware ("File Transfer Software: Building 
Bridges Between Machines,” PC Maga- 
zine, April 25, 1989), no mention was 
made ofa problem that arises in using file 
transfer software when one of the PCs 
connected by a serial port is an IBM PS/2 
Model 70. 

Both Traveling Software, maker of Lap- 
Link Plus, and White Crane Systems, 
publisher of The Brooklyn Bridge, have 
indicated that | can use their software 
packages only at a maximum of 38,400 
bits per second (as compared with the 
maximum rate of 115,200 bps allowed by 
both packages) because IBM uses a dif- 
ferent chip to control the serial port on the 
PS/2 Model 70. in fact, IBM told me that it 
does not support the serial port at aspeed 
faster than 19,200 bps. 

[tis ironic that IBM's fastest machines 
are capable of performing file transfers 
only when using standard commercial prod- 
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Reliant 286 & 386 


Computers 





MONITOR 


Reliant 286 ~~ 


Standard Feeturas: 


 BO2B6 Processor @ Zero Wait Stale 

¢ Expendeble to 4MB on System Board 
« Page Interleaved Memory Architecture 
© Chips & Technology NEAT Chip Set 

© 384K Shadow RAM Caching for BIOS 

* 1.2MB or 1.44MB 3.5” Teac Disk Drive 
¢ WD 1:1 Interleave 16-Bit Controller 

© 800 KB/sec Deta Transfer Rate 

+ 32K Hard Dnve Cache Built-in 

+ Digital Speed Display w/Reset & Turbo 
© 101 Key Enhanced Keyboard 

© 802B7 Math Co-Processor Support 

¢ 1 Serial, 1 Parallel, & 1 Game Port 

+ Fully DOS, Unix, & DS/2 Compatible 


Reliant 286"? with 512K Ram 

and 32MB (38ms) 

Hard Drive $1 1 95 
Reliant 286"° with 2MB RAM 

and 65MB (22ms) 

Hard Drive $1 675 
Reliant 286”° with 2MIB RAM 


ison" $1795 
Reliant 386 


Standard Features: 


+ Intel 80386 Processor @ Zero Wait State 

¢ 1MB RAM Expendeble to BMB on 
System Board 

¢ Page Interleaved Memory Architecture 

¢ Chips & Technology 386 Chip Set 

* 384K Shadow RAM Caching for BIOS 

¢ 1.2MB or 1.44MB 3.5” Teac Disk Drive 

* 65MB-22ms Herd Drive (Volce Coll) 

» WD 1:1 Interleave 16-Bit Controller 

© 800 KB/sec Dete Transfer Rate 

+ 32K Hard Drive Cache Built-in 

¢ 101 Key Enhanced Keyboard 

* 80287, BO3B7, & Weitek Support 

* 1 Serial, 1 Parallel, & 1 Game Port 

+ Fully DOS, Unix, & OS/2 Compatible 


Reliant 386° 
with 1MB RAM 


65MB Hard Drive $2095 


ei 
i 
a5MB Hard Drive $2295 


With 4MB RAM edd $400 












Flash Cache 386 Business Systems 
Flash Cache 386 


Standerd Feeturas: 


+ Top Rated Mylex U.S.A. 386 System Boerd 
¢ True Intel 20 MHz or 25MHz B0386 Processor 
* 64K Stetic RAM Ceche @ 25 Nano’s 

« Eight Layer Design Made in U.S.A. 

+ 1MB of 32-Bit RAM / Up To BMB on Board 
* 65MB-22ms Herd Drive (Voice Coll) 

¢ WD 1:1 Interleave 16-Bit Controller 

¢ BOO KB/sec Deta Transter Rate 

© 32K Hard Drive Cache Built-In 

¢ 1.2MB or 1.44MB 3.5” Teac Floppy Drive 
¢ 101 Key Enhanced Keyboard 

* 1 Serial & 1 Parallel Port 

* Clock Caiendar with Battery Backup 

© B0387 Math Co-processor Support 

* Users & Technical Reference Manual 

* Bullt-in Setup Diagnostics Software 

« Fully DDS, OS/2 & Unix Compatible 


MONITOR OPTIONAL 


Flash Cache 3867 Flash Cache 3867° Flash Cache 386° 


aon $2595 Havoie 93295 Call 


Concorde Graphics Workstations 
Concorde Workstation 


Standerd Feetures: 


+ 80286 or 80386 Processor Zero Wait State 
¢ Page Interleaved Memory Architecture 

¢ Chips & Technology Chip Set 

* 384K Shadow RAM Caching for BIOS 

* 1.2MB 5.25-inch Floppy Drive 

« 1.44MB 3.5-Inch Floppy Drive 

¢ 65MB-22ms Hard Dnve (Voice Coil) 

» WD 1:1 Interleave 16-Bit Controller 

¢ 800 KB/sec Data Transfer Rate 

* 32K Hard Dnve Cache Built-in 

Paradise 16-Bit SVGA Cerd (B00 x 600) 
¢ 14” NEC 2A SVGA Monitor (B00 x 600) 

¢ 101 Key Enhanced Keyboard 

© MS Compatible 3-Button Mouse 

« 1 Serial, 1 Paraliei, & 1 Game Port 

* Clock Calendar w/Battery Backup f 
¢ Dr. Halo Ill Graphics Software 





Concorde 286'° with 2MB RAM Concorde 286° with 2MB RAM Concorde 386° with 1MB RAM 

65MB Hard Drive 65MB Hard Drive 65MB Hard Drive 

and SVGA Combo $2675 and SVGA Combo $2795 and SVGA Combo $3095 
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+ Custom Contigurations Available 
¢ 30 Day Money Back Guarentaa 

+ Toll Free Technical Support 

+ System Boerd Upgrade Guerantee 


“ TRI-STAR 
+ 1 Yaar Waray Pats & Labor COMPUTERS 


Sales 1520 W Mineral Ra Tempe. AZ 85283 
Monday - Fnday 7:00 AM to 7:00 PM (PST) 
BUY WITH CONFIDENCE 


1-800-678-2799 


Technical Support 
FOR INFO: (602) 345-6151 


Monday - Fnday 8:00 AM to 5:00 PM 
Saturday 10:00 AM to 400 PM 
FAX (602) 345-0110 


We accept Mastercard, Visa, (No Surcharge), 
AMEX (3% surcharge), cashiers check, cash, 
or money order. 30 Day Money Back Guarantee 
does not Include shipping charges. All prices 
‘subject fo change without notice. 
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Central Fidelity 


Is Banking On 
AI&I Computers. 





Richmond, Virginia 


February 2, 1989 





Central Fidelity Bank is among the nation’s top 100 commercial 
banks with $4 8 billion in assets. Looking to extend its fourteen: 
year record earings streak, the bank commissioned its data 
processing division to deliver a vital strategic initiative, improve 
productivity, enhance sales opportunities, and provide faster 
customer service in the bank’s nearly two hundred branch 
offices, Jay Livingston met recently with Dean Dodrill of AT&T 
to review their work together. 


Jay: Service is what bank customers 
expect. Faster service improves Customer sat- 
isfaction and leads to more profitable relation- 
ships. When you speed up service, everyone 
is more productive, and we can spend more 
time with customers selling the bank's finan- 
cial products. 

Dean: Service and selling both depend 
on information. Our challenge was to provide 
the branches with rapid access to customer 
information and present that information to 
branch personnel in the most meaningful 
way. This could only be accomplished with a 
distributed, networked computing approach. 

Jay: Thar’s right. Our first priority was ser- 
vice and sales support in our branches, which 
meant fast, accurate retrieval and dispersal of 
information was crucial. AT&T’s banking 
architecture provided that. 

Dean: Early on, you talked about cost- 
effectiveness, return on investment, and a 
strategy for future growth and functionality. 
Remember that? 

Jay: With an emphasis on profitability We 
had major investments in existing systems 
and a lot of branches. AT&T's open systems 
approach didn’t require trade-offs or expen- 
sive host additions, which is one of the rea- 


© 1989 AT&T 
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sons you got the business. AT&T's creative 
alternatives surprised us. 

Dean: The ease of networking AT&T 
WGS computers was fundamental to our pro- 
posal. We delivered maximum functionality, 


flexibility, and reliabil- 
ity to every worksta- 
tion in each branch. 

Jay: And StarLAN 
was a terrific way to 
connect and share 
branch resources. You 
made the most of our 
assets, including the 
intangible ones. 

Dean: Like your 
customer databases— 
we found ways to fur- 
ther develop relation- 
ships with existing 
customers. The appli- 
cations development 
tools we built saved 
time for your devel- 
opers. New products 
and services can now 
be added quickly to 
both platform and 
teller software, so ser- 
vice and sales can con- 
tinually improve. 

Jay: Every bank 
employee associated 
with this system has 
become more produc- 







Wa G@eniriegeaiiy 
Computer Solution: 


(THE CHALLENGE ) 


Build a distributed, networked com- 
puting solution that would improve 
productivity, customer service, and 


sales, 
|_THE RESPONSE ) 


The AT&T Retail Banking Solution. 
An integrated systems solution that 
provides effective bank branch plat- 
form and teller automation. Sup 
ported by AT&T WorkGroup 
Sysiems, AT&T StarLAN, and soft- 
ware provided by OnLine Financial 
Communications Systems, Inc. And 
AT&T Application Foundation devel 
oped by AT&T Belt Laboratories pro- 
vides a highly productive software 
customization environment. 

[THE RESULTS ) 
Better customer se Expanded sales 
opportunities. Higher productivity 


To learn more, contact your AT&T 
Account Executive, or call 1 800 247. 
1212, Ext. 533. 


Your Computing Systems 
And Networking 
Solutions Company 


tive. Inmy twenty-three years of banking, I've 
never seen a vendor provide such high-qual- 
ity service and support. Central Fidelity Bank 
and AT&T are well positioned for the future. 
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GERARD KUNKEL 
AGE, “31, last March.” 


PROFESSION: Artist & Designer. 
Director of Design & Electronic 
Publishing, PC Magazine. 
“CREDITS: Gerard’s designs, both 
traditional and electronic, have 
graced publications from Personal 
Computing to Business Week. 


LATEST PROJECT: Author of 
Graphic Design in PostScript,® 
published by Scott, Foresman & Ca. 


ON PUBLISHING: “Electronic 
design gives you the ability to 
explore all of your ideas quickly. 
It’s tools like Designer that make 
that possible and practical.” 


ON SOFTWARE: “Graphics are a 
vital part ‘of any design. We see 
Micrografx Designer as an integral 
part of our total electronic design 
solution.” 





a Wk ngrefx Desyner winner of the 
ESET ON Sesazine Technical Excellence 

ROMER Atend, Graphic Sofiuvere J0KH 
ie 4 





eaten 
ae haa Htlustrations by Gary Koplow 
Tan wie? % Micrografx Designer was used exstensively 
an producing PC Magatine's new louk Many of the 
dlustrantons tn this issue were done with Designer. 




























Gerard Kankel, Director of Deut & Blectrone Publishing. Designer user 


Jee the 50,000 illustrators, graphic artists, 
art directors, desktop publishers, and 
technical draftsmen who have made 
Micrografx Designer™ their choice in graphic 
design software. Call Micrografx today 

at 800/272-3729 for a self-running demo. 


Ni 


MICROGRAFX° 


1303 Arapaho e Richardson, TX 214/234-1769 e 900/272-3729 
Surray House « 34 Eden St. « Kingston, Surrey « UK © 01-547 1638 


Anicrograys © © regimived mademart aod Sicrngrafc Dengner axel the Mticregrats logo ay tnadrmaria of Sicrografe Inc Foust npr © © registred iradenmart of Aatube Syusome, Rac 





Letters 


ucts such as Lap-Link or Brooklyn Bridge 
at one-quarter the speed of most com- 
mercial compatibles. 

Harry Geist 

New York, New York 


en) OPINIONS COUNT 
Almost every business does opin- 
ion research, either in the marketing or 


personnel/human resources department. 
| was somewhat pleased to see a brief 


Why has IBM waited 
iCoMlal(cerele(e-M- Male (-16) 


card with built-in 


graphics primitives? 


mention of survey programs in your issue 
on statistical analysis packages ("Inside 
the World of Numbers,” PC Magazine, 
March 14, 1989). 

Good specialized survey software is 
as different from generalized statistical 
packages as a spreadsheet is from a 
database program—although they are of- 
ten classed together. We would love to 
see an issue on survey software. 

R. Kent Francis 

Alpine, Utah 
lium | HEY IBM, WHAT'S NEXT? 

As a graduate student at SMU, | 
recently had the opportunity to attend a 
demonstration of the NeXT computer. 
Needless to say, it had some unique and 
remarkable features. | was particularly 
impressed with its Display PostScript and 
its sound capabilities. And having individ- 
ual processors for each I/O port seems a 
logical step forward. 

Why hasn’t IBM implemented such 
features on its PCs, and why has it waited 
so long to introduce a video card that has 
graphics primitives built into the hard- 
ware? These steps would be logical ad- 
vances for microcomputers and would 
help IBM maintain its role as a standards 
setter, too. 

David Daniel 

Dallas, Texas 





CORRECTIONS/AMPLIFICATIONS 


The Overland Data TX-8 nine-track 
tape interface board (‘“To Mainframe 
and Back: Data Transfer by Nine- 
Track Tape,’ PC Magazine, April 
25, 1989) transfers data 8 bits at a 
time, not 16 bits as reported. Never- 
theless, its use of block I/O results in 
faster data transfers than DMA-based 
AT designs, either 8- or 16-bit. 


J. P. Software’s 4DOS (First Looks, 
PC Magazine, May 16, 1989, page 
54) is in fact a shareware program. 
Its licensing agreement permits us- 
ers to try 4DOS only for a limited 
time to decide whether or not it is 
suitable. After the evaluation pe- 
riod, the user must either pay for the 
program or stop using it. 


The correct telephone number for 
SymSoft, developer of HotShot Graph- 
ics (‘Crossing Format Frontiers: Low- 
Hassle Solutions to Data Transfer,”’ 
PC Magazine, April 25, 1989), is 
(415) 941-1552. 


The correct telephone number for 
LaserMaster Corp., maker of Laser- 
Master LX6 (First Looks, PC Maga- 
zine, May 16, 1989, page 46), is 
(612) 944-6069. 


The telephone number of Founda- 
tion Ware, maker of Certus (‘‘Infec- 
tion Protection,’” PC Magazine, April 
25, 1989), has been changed to (216) 
752-8181. Its toll-free number is (800) 
PC-CURES. 


The photo/illustration on page 185 
in the July 1989 issue ("SuperCalc5: 
Major Overhall for a Long-time 
Contender,"PC Magazine, July 1989) 
was created by Jook Leung. 


HOW TO WRITE TO PC MAGAZINE 


Send letters to PC Magazine, One 
Park Avenue, New York, NY 10016, 
or upload to PC MagNet (see the 
"By Modem” sidebar in the Utilities 
column for access information). All 
letters become the property of PC 
Magazine and are subject to editing. 
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ZyINDEX 3.0 is the only full 
text retrieval program that: 


retrieves vital information from 
20 mbytes of files in 5 seconds 


¢ works with 20 popular WP 
programs plus Dow Jones, 
Compuserve, ASCII, Lotus 1-2-3 


© offers major LAN compatibility 


© comes in 3 versions from $95 to 
$695, according to your needs 


More than a text retrieval program, 
ZyINDEX will actually change the way you 
manage information. For free demo 
diskette, call: 


1-800-544-6339 


ZyLAB’ 


Corporation 


3105-T North Wilke Road 

Arlington Heights, IL 60004 

FAX 312-632-1129 Phone: 312-632-1100 
CIRCLE 316 ON READER SERVICE CARD 
© 1989, ZyLAB Corp. 


Our Swans 
make waves. 


The Swan line of computers is creating 
waves of excitement among computer 
users. One reason is price. Swan com- 
puters are true bargains, offering you the 
most for your investment. But price alone 
doesn’t tell the complete value story. 
Swan computers are solid, reliable 
erformers...assembled by Tussey 


CI Nn omputer Products, a solid, reliable 
TECHNOLOGIES een with a tradition of unsurpassed 
customer satisfaction. 
Swan computers are highly compatible. In fact, all Swan computers 
offer the top-rated Phoenix ROM BIOS to assure 100% PC compatibility. 
And the benefits keep coming, wave after wave... 


30-day satisfaction guarantee 

If you're dissatisfied with any Swan brand name product, you can 
return it within 30 days from the date of shipment and get your money 
back. No questions asked* 


Toll-free Technical Support 

When you own a Swan, you can call our toll-free number and be 
in touch with our expert technical and service staff. They'll answer 
your questions and help you take fullest advantage of your system’s 
capabilities. 
Full 1-year warranty 

Every Swan brand name product is backed by a full 1-year warranty on 
pers and labor. A second year of coverage is available through the Swan 

xtended Warranty (SEW). Ask for details when you order your Swan. 


Fast, sure delivery 

You want your Swan up and running and doing its job for you. Fast. 
So any order we receive before 4 p.m. EST is eee the same day. Even 
orders received after 4 p.m. are shipped within 24 hours** 

We also insure your order at no cost to you. And we don’t charge 
your credit card until your order is actually shipped. 


Convenient on-site service 


Swan offers you the valuable option of on-site service from Sorbus™, 
a Bell Atlantic Pompey If your computer needs to be serviced, an 
experienced technician will be dispatched to your site quickly, minimizing 
downtime, maximizing convenience and value. 


Swans make waves in business and education. 

Swan offers a full line of services tailored to the needs of educational 
and corporate computer users. Call our Educational & Corporate Sales 
Department toll-free at 1-800-468-9044. Learn how a Swan can be a 
business animal...or a teacher's pet. 


Swans make waves in the computer industry. 

With their compatibility, reliability and performance, Swans add up to 
value for their owners. So it’s no surprise that Swans are making waves 
in the computer industry. Waves that may make some competitors run 
for safer ground. 


Read what computer journals are saying... 


“,..1f you enjoy getting the most performance for your dollar, the Swan 
+.«is a good alternative” to showy, more expensive brand names. 
—Computer Shopper, April 1989 
“The excellent manual and 30-day money-back guarantee both indicate 
that Tussey Computer Products values customer service.’—PC Resource 





“Tussey's Swan 386/20 flies.” 

— Computer Shopper, April 1989 
Gracefully combining power and perform- 
ance, this Swan has soared to the upper 
limits of today's technology. 


© 80386-20 20/8 MHz Norton SI 22.0 
* MS-DOS®, OS/2® & UNIX® Compatible 
© Phoenix BIOS 
© 1MB of 32-Bit RAM Expandable to 16MB 
of 32-Bit RAM 
© Shadow RAM for Video & BIOS 
© Memory Interleave for near 0 Wait State 
© 80287 & 80387 Co-processor Socket 
© 200W Power Supply 
©5 Device Bays: 3 , 2 Internal 
© 1.2MB 5.25" or 1.44MB 3.5" Floppy Drive 
® Dual Floppy/Dual H.D. Controller 
w/1:1 Interleave 
© Ports: 2 Serial, 1 Parallel, 1 Game 
© 8 Expansion Slots: 1) 32-bit, 4) 16-bit, 
3) 8-bit 
© Enhanced 101 Key Keyboard 
® Clock Calendar w/Battery Backup 
© Swan Setup & Utilities Diskette 
Options: 
¢ 80387SX Co-processor 
© Upgrades: 1.5, 2, 3, 4, 5, 6 or 8MB 
Upgrade to 2MB only $396 
© GW BASIC/MS-DOS (4.01) add $89 


Base 91999 No Video 


Tower Case Option for 386/20 
w/230W power supply add $300 











* Items returned must be as-new, without modification or 
damage. All warranty cards, manuals and packaging must be 
included. Return shipping must be prepaid and insured, 
bearing a RA (Return Authorization) on the shipping label. 
Sorry ... shipping charges are not refundable. 


** Custom configured systems may take longer. 


SsPMI 


SLE Rne Cohn 
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Swan 386SX 


This system gives you 386 compatibility, 

power and performance... at a 286 price. 

© 80386SX 16/8 MHz Norton SI 17.6 

© MS-DOS®, OS/2® & UNIX® Compatible 

* C&T BIOS (Phoenix Available) 

© 1MB RAM Expands to 8MB on Systemboard 

© Memory Interleave for near 0 Wait State 

© 80387SX Co-processor Socket 

© 200W Power Supply 

© 4 Device Bays: 3 Exposed, 1 Internal 

© 1.2MB 5.25" or 1.44MB 3.5" Floppy 

© Dual Floppy/Dual H.D. Controller 

w/l:1 Interleave 

© Ports: 1 Serial, 1 Parallel, 1 Game 

© 8 Expansion Slots: 6) 16-bit, 2) 8-bit 

¢ Enhanced 101 Key Keyboard 

© Clock Calendar w/Battery Backup 

© Swan Setup & Utilities Diskette 
Options: 

© 80387SX Co-processor 

© Upgrades: 2, 3, 4, 5, 6 or 8MB 

© Upgrade to 2MB only $396 

© GW BASIC/MS-DOS add $89 


Drive 


$1499 


Base System with Single Floppy, No Video 


386SX VIDEO OPTIONS 
Include Monitor & Video Adapter 
. 14"Flat} VGA | VGA 
Drive Options |Mono|yl2 
32MB (40ms) 
Y/52MB (lOms) | $1899 $1948 |$2098 |$2398 





To order: No surcharge on Discover, Visa, MasterCard or AMEX 
© Your credit card is not charged until your order is shipped. 
Shipping: 3% or $5 minimum for UPS Ground. Call for shipping, 
charges on Express Air, APO, FPO, AK, Hl and all foreign orders. 
© Allow 2 weeks for personal and company checks to clear. 
© Defective items replaced or repaired at our discretion. PA de- 
liveriesadd 6% sales tax. Prices and terms subject to change with- 


out notice. ree oan x 
<= EL 


Open: 8a.m.-11p.m. M-F, 10pm.-8p.m. Sat, 12p.m.-8p.m. Sun 


MIMIC. 
Yee ae 





Swan 286/12 


You probably never thought you could 
get into a reliable business system this 
inexpensively. But with the 286/12, you 
can. Now. 


© 80286 12/6 MHz Norton SI 12.3 

¢ MS-DOS® & OS/2® Compatible 

© Phoenix BIOS 

© 512K of RAM Expandable to 1MB 

© 0 Wait State 

© 80287 Co-Processor Socket 

© 200W Power Supply 

© 5 Device Bays: 3 Exposed, 2 Internal 

© 1.2MB 5.25" or 1.44MB 3.5" Floppy Drive 

© Ports: 1 Serial, 1 Parallel, 1 Game 

© Dual Floppy/Dual H.D. Controller 

© 8 Expansion Slots: 6) 16-bit, 2) 8-bit 

© Enhanced 101 Key Keyboard 

© Clock Calendar w/Battery Backup 

© Swan Setup & Utilities Diskette 
Options: 

© 80287 Co-processor 

© Upgrade to IMB 

© GW BASIC/MS-DOS add $89 


$999 
Base System with Single Floppy, No Video 
[Drive Options | Mono) fgs] EGA [VGA 











~ Swan XT10 


The perfect budget-priced home com- 
puter. A solid, reliable, compatible per- 
former. 


© 10/4.77 MHz 8088-1 

© Phoenix BIOS 

° 640K of RAM 

©0 Wait State 

© 8087 Co-Processor Socket 

© 150W Power Supply 

© 4 Device Bays: 2 Exposed, 2 Internal 

© Single 360K Floppy Drive 

© Ports: 1 Serial, 1 Parallel, 1 Game 

© 8 Expansion Slots 

° Enhanced 101 Key Keyboard 

© Clock Calendar w/Battery Backup 

© Swan Setup & Utilities Diskette 
Options: 

© 8087 Co-processor 

© 3,5" Floppy Drive 

© GW BASIC/MS-DOS add $89 


Base System with Single Floppy, No Video 
nD EO OF TIONS 
Drive Options [Mond] CGA| EGA] VGA. 


out norrn | $79] oui si279 


* Includes Single 360K Floppy Drive 
* Upgrade from 12” to 14” Flat Screen, add $49 





Order Now Toll-Free 


1-800-468-9044 


FAX:814-237-4450 © International:814-234-2236 


Swan a division of 
tcp 


TUSSEY COMPUTER PRODUCTS 
3075 RESEARCH DRIVE « STATE COLLEGE.PA © 16801 


S=PMIMI 


Make a mating 


Get real compatibility. Call our toll-free 
number and our expert staff will mate you 
with hardware, software, or peripherals to fit 
your unique needs. And at a price you'll love. 
And when you shop Swan, you'll get the 
benefits of a strong, supportive relationship: 


© We won't charge your credit card until your 


order is shipped. 


* Orders received before 4 PM EST will be 
shipped same day. ..and each order is 
insured at no cost to you. 

© You'll deal with a financially sound, 


respected company. 


e We'll be here after the sale to help you. 
® Software orders over $100 and accessories 


under six pounds will be 
shipped Federal Express. 











SOFTWARE 
AMERICAN MERIDIAN 
CAD 8.0 os sevcosncersectsenencemne O10. 
Design CAD 3-D assassins $209 
ASHTON-TATE 
Base 11+ erssesccsceens ++ $Call 
MICROSOFT 
BML occncccssnsncrssimasnsraormnioanrornevrerneane BEND 
Flight Simulator 3.0 sour $35 











BEDFORD 

Integrated Accounting .... ...-..-... $139 

BRODERBUND 

Print SOp -scs-csscsssesseceserseseernsens $34 

Print Shop Companion ......4....0000. $37 

CENTRAL POINT 

Copy TE PC c.cnssccccssccee $24 

Deluxe Board 109 

PC Tools Deluxe 5.0... soo $39 

CORE 

Corefast .rescsccsccssesececerssssecccsctessseereess SPD 

DAC SOFTWARE 

Dac Bonus Pack aoersessssssssssececeseseee $119 

Dac Easy Accounting coo S59 

Dac Easy Light ..vs+sccccose $45 

Dac Easy Payroll $59 

Lucid HD enssecscscsssesecssssernensesecssessunane $69 
Call for Pricing on Tutors 

FIFTH GENERATION 


Fastback Plus eoveneeeean $104 


FUNK 

ALWAYS escscssssscosscossencnsrsssnsanaescenvseseee SBD 
SiEWAYS -..scsccrssecesecccececessrssnssenseeeore GAZ 
GENERIC SOFTWARE 

Generic CADD Level 3 -.csssssssseon. $169 
1GC 

VM/386 coroesescscscossnnsessenssnsrseessenseree $199 
INTUIT 

QUICKEN cesssccssssocerssecoverecenescssscsesreees $32 
MECA 







PETER NORTON 
Norton Commander ....cssssccecseeee 
Norton Utilities .......000. 

Norton Advanced Utilities 


QUARTERDECK 


casesonceescerecarsnsccnssegssesvses S79 


cesecsscrseeesveaees SLD 


SOFTWARE PUBLISHING 
First Publisher 79 





Timedine 3.0 ...scscsoccsssrecorscssnsssereecen $399 
THREE D GRAPHICS 
Perspective Junior corssscccssecsescoseecees $99 
WORD PERFECT 

LAD TALY ns sssesscessesonnsenenenene - $69 
Word Perfect 5.0 wuccccescsescesseaseeeeee $219 
WORDSTAR 

Wordstar Professional v 5.5 .......§249 
Wordstar v 5.5 Upgrade .......0...$79 
XEROX 

Ventura Publisher 2.0 .........000.e0. $475 








MONITORS 


— TTL Monochrome — 
Magnavox 7623 AMDET «000... cco $99 
Packard Bell with tilt/swivel 

Amber or Green .....«. 

Samsung 14” Mono Fla‘ 


— RGB/CGA—— 










Mitsubishi Diamond 
NEC Multisyne 3-D 
NEC Multisync Ptus.. 
Sony 1303 


VGA ——— 







Amdek 732 ..... 












$429 
Imtec 1453 Q . $349 
Magnavox 7749 (Grey $129 
Magnavox 9082 ..... $429 
NEC Multisync 2a . - $Call 
PC ADD ON BOARDS 
Boca 
RAM Card XT or AT . 
1/O card XT or AT .... 
Micron 
RAM Card (MB-28-DH) 
populated w/2MB RAM ............ $729 
TOPS 
TOPS/DOS 2.1 .... 
Flashcard ...... 
Net Print....... 


BOARDS 
pee canine na eeoseus 
Connection 





DISKS 


35° 
BONUS DS/DD _- 
MAXELL DS/DD $19.95 
VERBATIM DS/DD $19.95 
SONY DS/DD $19.95 






TECHNOLOGIES B division of 
d(C (> 


TUSSEY COMPUTER PRODUCTS 





VIDEO CARDS 
EGA 

ATI 

EGA Wonder 800 ...ccccccsccsecceccece $239 
Paradise 

Autoswitch 480 ....c.ccoressecscseceree $199 
Autoswitch Mono ......cccsssecesrseoee $179 
STB 


Milt Ree TE .ssncesssconsnonssnensnnrersneen 


Swan 


ATI 


Pro Designer VGA + 


Paradise 

Paradise VGA + 
VGA Professional 
VGA +16 





Graphics Solution (Mono/CGA).... $169 
Hercules 

Graphica Plus (Mono) scene: $199 
In-Color Card (CGA) -.nceccseccnnsseoveee $239 
Swan 

Switchable (Mono/CGA) «0.1.00 $69 


T1600 (12MHz/20MB) .....-.0000. $3399 
T3100 (12MHz/20MB) «001000 $2869 


Lappac 2 Deluxe - fits all Toshiba 





Order Now Toll-Free 


1-800-468-9044 


FAX 814-237-4450 © International'814-234-2236 


Wan 








FLOPPY DISK DRIVES 
Mitsubishi 

BS” (720K) sccccoresorcescaresoverscscssesereerees GOO 
3.5" (1.44MB) q.ccscssccsessosorecenseesecesoe $109 













PC HARD DRIVES 


iV 4 eae ws 

Tes BSSEe 
K1320 20MB (40 ms) ........$219/$259° 
KL330 32MB (40 ms) ........ $249/$299" 






@ MiniScribe 
8438 30MB (68 ms) .... +. $299 
3650 40MB (61 ms) + $299 
3053 40MB (25 ms) ... $449 


AS Seagate 


ST-225 20MB (65 ms) ........ §219/$259° 
ST-238 30MB (65 ms) ........$249/$299" 
ST-125 20MB (40 ms) ........ §249/$299° 
ST-151 40MB (24 m9) ssssecsssoseosrrres $439 
ST-251-0 40MB (40 m3) «..0.00.00+0000 $349 


ST-251-1 40MB (28 m8) .scccorssscorees $439 
ST-4096 BOMB (28 m3) svsecrsecoseeoes $599 
IMPRIMIS 
@SconTPOL DATA 


150MB ESDI (16.5 ms) ..§1299/$1495" 


"Kit Price - includes cables, controller 
and mounting screws. 


ACCESSORIES 
Curtis 








3075 RESEARCH DRIVE © STATE COLLEGE,PA © 16801 


call. 1-800-468-9044 





1180 casacps, 00 cai, pint $179 


NEW 1191 (240cpe, 80 cot, pind ...$Call 
1124 (192cps, 80 cof, 24-pin) ....... $Call 


1592 (180Cp%, 132 COL PIN) averse $389 
1595 (240cps, 132 col, Rpin) onan ns $449 
1524 (2¢0cps, 132 col, 2¢-pin) —. $569 
4450 (tippm laser printer) —_.......... $1375 
scar’ 





NX-1000 14¢ cpa, spin... $Call 
NX-1000 Rainbow 

(144, 80 cot, Spin) a enreernrner $229 
NX-15 (120cpe, 132 cob, pin) —...... $349 
NX-2400 (170cps, 80 col, 26pin) .. $Call 


LASER PRINTERS 





KX-P4450 ....sseeesoseee $1375 


Hewlett-Packard 
Laserjet Series I] 
© 8 ppm/512K ......... 


ssseescones SITAD 
LaserJet Series IID $Call 
Qume 
ScripTEN 

910 ppm/Postscript ennui 


MICE 





$349 


EPSON 





LX-810 cas0 cps, 00 cot, + pin) $189 


FX-850 (264cps, 80 col, Spin) -..---- $Call 
F068 cttep 12 ok pt) —— fae for 
LOQ-510 (180cpe, 00 col, 24-pin) ......... 

LQ-850 (264cps, 80 col, 24-pind —... Pie 
LQ-1050 Géscpe, 132 col, 2¢-pin) ....... on 
LQ-2550 (400cps, 132 col, 2¢-pin) . Epson 





320 cotta 5a 


321 B00pA, 132 COL, pia) amen $469 
390 CE7cps, 80 COL, 26-PIAY anemone SAGO 
391 (270cps, 132 col, 2-pind .....-..- $679 
393 (450cps, 132 col, 24-pin) —.... $Calll 
Citizen 


$199 
cone G79 


120D (120 cps/9-pin) ....... 
1800 (180cps, 80 col, 9-pin) 


Hewlett-Packard 








Deskjet (240cp9, 80 001) rman. $599 
Deskjet Plus (240cps, 80 col) ..... $Cail 
Patntjet (167eps, 80 COL) 0.0.00. $1049 
NEC 


P2200 (170cps, 80 col, 24-pin) ..... $399 
P5200 (265cps, 80 col, 24-pin) ..... $529 
P5300 (265eps, 132 col, 24-pin) ..$689 
Toshiba 

P321SL (216cpe, 80 col, 24-pin) .. $499 
P341SL (216cps, 132 col, 24-pin) $659 
P351SX (360epe, 132 col, 24-pin)$Call 


MODEMS 







Swan Peripherals. 
Supan| Feather your nest 
Tecnnooses) for less, 


Top-quality a peripherals can make your PC an even better place 
to work and pla Ws .and at prices that won’t crack your nest egg. 
Every Swan brand name product comes with a 
back trial guarantee. And every Swan brand name prod 
by a full one-year warranty on parts and labor. You also get toll-free 
technical support and customer service. 
You'll be tickled when you discover what a reliable Swan add-on 
can do for your home or office PC system. 






Swan Video Cards 
Different people have different uses for their 
with Saas a oe everyday uses like word proc- 

=| erverece graphics. 


to ‘s more 
deatateay seplicetions! pas tora 
sae aed torilgigon better meet 
yournesd today .orelpyourkethewave 
to tomorrow. 








wait an Tel roy of technology int 

© Hayes*compatible © Auto answer/dial = Switchable Card *Hercules* to CGA 

© Include PC Talk I software © Parallel Port seveusnreseseserseneesneecerereertienss POP 
2400 bd internal* $119 4 ae 

1200 bd internal eo ee $169 
2400 bd external $149 
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Swan Tape Backups 
Protect that nest of important data stored on 
your hard drive. Swan Tape Backups store 
40MB on a single tape cartridge ... reliably, 
conveniently andecoaccascally. ASwantape 
drive can be installed on any Swan computer 
and most XT- or AT- compatibles. 


40MB XT or AT Internal 1.000000. $299 
40MB XT or AT External .............$399 


To order: No surcharge on Discover, Visa, MesterCard or AMEX. 
® Your credit card is not charged until your order is shipped. 
Shipping: 3% or $5 minimum for UPS Ground. Call for shipping 

on Air, APO, FPO, AK. Hl and al foreign orders 


checks to clear. * ALL SALES (except Swan products} ARE 
© Defective items replaced or 


at our discretion. © PA 


Swan Keyboards 
It'simportantto have choices. SoSwan 


them to You can depend on the 
of tactile for reliable 
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TUSSEY 


GREAT 





GANTTS 





Lotus-like menua give play 
Time Line afamtliar-look- pe a eee 
ing face, which makes it days, hours, minutes... 
easter to lam... and easier way that helps you clearly see 
to work with. the timing of your proect. 
Time Line’s flexible $ 
outline structure puts y 
youn control. Collapse the OH ORE: Tile, Schedule, Views, Hopartd, Utilities, Help. 
nes 2 coon the fotricve, Dem, Comblec, Preview, Inyert: 1; 
"Or a 
sechon to focus on details. =. Pacha ced 
of the task bar. 
Four filters make it easy 
to view selected information, 
such as "Joe's critical tasks.” Changes are automatically 
reflected throughout your schedule, 
You get the power to quickly find and 
fix conflicts, before they become 
—— real problems, 
For easy reference, the ~~ 
status column flags tasks 
that need special attention— 
like critical tasks or resource 
conflicts, 
~ Customize your Gantt 
— wile up o 16 data colunens, 
Your project's end date See the impact of any changes ophons. way, 
always shows on-screen. So, you make immediately in the resource on Oe ee 
whenever you make a change, histograms. This, and Time Line's you work. Perfectly. 
you'll immediately know Undo/Redo feature make playing 
how it affects the end result. “what-if” an exact science, 





You can’t manage what you can’t see. That’s why virtually every aspect of Time Line’s 
project management Gantt chart is customizable. It lets you move, shift, and redefine any 
aspect of the schedule to see exactly what you need. Exactly when you need it. 

Great Gantts. Just one reason Time Line is used by 48 of the 


2 








a = 

= Take Fortune 50. Andis rated #1, review after review. * Call for a free = 

Us BA demo disk today. You'll see how Time Line Gantts your every wish. = 

savage Foam 1 FREE DEMO DISK, CALL (800) 228-4122 Ext. 565P" = 
The #1 Project Manager | 


/ IT [e. 
SY M A N TEC... Symantec Corporation, 10201 Torre Avenue, Cupertino, CA 95014, 408/253-9600. 
“Teme Lime 1s the # 1 best-selling propect manager (Survey of Natwonal Distributors) It also received InfoWorld. PC Magazine and Software Digest’s buthest 1983 ratings for prosect management programs. tin Canada call 


B00 228-4122 Ext. 565. Trang and consulting services avatlable, call 415/898-1919 © 1989 Symantec C: 
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PRTSC IN POSTSCRIPT 
\s there any software that would let me 
print my screen to a PostScript laser printer 
using the PrtSc key? Of course, the output 
would have to include the IBM graphics 
character set, without the spaces between 
the lines. 

Brad Choate 

Winona, Mississippi 


PC It seems as if there’s a neat little 
utility for everything these days. 
LS The one that happens to solve your 
PrtSc dilemma is a public-domain pro- 
gram available on PC MagNet called 
DISPPS.ARC. DISPPS will accurately 
reproduce the line-drawing characters, 
although foreign and technical characters 
will be jagged but still readable. 

Wonder why the line-drawing charac- 
ters should be a problem at all? The origi- 
nal PostScript printer, the Apple Laser- 
Writer, had noneed for acharacter set that 
included both alphanumeric and line-draw- 
ing characters. This is because the Macin- 
tosh’s inherently graphical interface—writ- 
ten in a bitmapping language called 
QuickDraw—enabled it to combine graph- 
ics and text and translate them easily into 
vector-based PostScript. 

Character-based IBM PCs, on the other 
hand, had to find a way to combine text 
and graphics in one character set; hence, 
the high-end ASCII characters. DISPPS 
translates these characters into bitmaps 
and sends them to the PostScript printer. 

If you have a lot of text-only screens, or 
if you want an easier way to control your 
printer, a more elegant solution might be 
Trading Post, a $79 PostScript printer 
utility from LaserTools Corp. (3205 Buena 
Vista Way, Berkeley, CA 94708; (800) 
346-1353, (415) 843-2234). Trading Post 
will allow you to perform screen dumps to 
your PostScript printer and to print from 
applications that don’t support PostScript, 
unfortunately, it won’t satisfy your IBM 
graphics emulation needs. 

Trading Post \ets you set up virtual 


= PRTSCIN POSTSCRIPT: 
Using the PrtSc key with a 
PostScript printer. 


HARD DRIVES FOR YOUR 
IBM PS/2 MODEL 50: 


Upgrading your storage 
without losing a slot. 


EVICTING YOUR TSRs: 
Keeping your memory 
(Viate(Cimere lal ice) 





printer ports with particular characteris- 
tics; in yourcase, forexample, you would 
define a text printer port to which you 
would direct all of your screen dumps. 
The utility then would translate your out- 
put to the PostScript text font and send it 
through the true printer port to the printer. 
Unfortunately, you don’t get IBM graph- 
ics emulation because you’re dealing with 
a PostScript text font that doesn’t include 
those characters. 

For more information about Trading 
Post, see First Looks in the January 31, 
1989, issue of PC Magazine. 


HARD DRIVES FOR YOUR 
IBM PS/2 MODEL 
When | boughl my PS/ 2 Model 5Onearly 3 
years ago, | was sure that ! could make do 
with a slow 20MB hard drive, but now my 
bubble has burst. I'd like to add a second 
drive of at least (OMB to my overloaded 
system. !f a second drive isn’t possible, 
can ! get a big, fast drive? 

Foster Coburn 

Lawrence, Kansas 


In the years since the PS/2 Model 
50 was introduced, many readers 
us have written to us with this ques- 


tion; unfortunately, third-party hard disk 
suppliers have not exactly been racing to 


fill the need, and IBM offers only a 60MB 
replacement drive for over $1,000. 

You’ve probably seen ads for PS/2- 
compatible drives and wondered why they're 
notcompatible with your PS/2. One prob- 
lem is that there’s no standard PS/2 drive 
architecture; for instance, the Model 70 
and the non-MCA Model 30 286 have 
embedded controllers, while the Models 
60 and 80 have a more traditional cable- 
to-controller design. The PS/2 Model 50’s 
major architectural eccentricity is that the 
edge connector on the drive plugs directly 
into the controller, which occupies a dedicated 
slot on the motherboard (not one of the 
Micro Channel expansion slots). Instead 
of residing in a bay on the front of the 
machine, the hard drive sits behind the 
bays. (‘‘IBM’s Bold New Move,”’ which 
appeared in the July 21, 1987, issue of PC 
Magazine, shows an exploded view of the 
Model 50.) 

To use a ‘‘regular’” MCA-compatible 
drive, rather than one geared specifically 
to the Model 50, you’d need to replace the 
controller; that would mean giving up one 
of your three expansion slots. 

But there’s good news: someone does 
have a drive for you. Core International 
(7171 N. Federal Hwy., Boca Raton, FL 
33487; (407) 997-6055) sells 44MB ($585) 
and 80MB ($1,695) drives that can either 
replace or supplement your existing con- 
figuration without taking up a slot for a 
new controller. The 44MB has a rated 
average access time of 24 milliseconds 
and a track-to-track access time of 5 ms.; 
the times for the 80MB drive are [5 and 4 
ms., respectively, Both drives have Mean 
Time Between Failure ratings of 50,000 
hours and come with 3-year warranties. 

Since the Model 50’s controller has 
only one connector, both drives include a 
cable that splits the controller signal for 
use with two drives. The cable snakes 
above the T-shaped connector card for the 
floppy disk drive; the card sits behind the 
two drive bays, connecting the second 
hard disk in bay B (if you have one). 
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EVICTING YOUR TSRs 
I have some questions about programs 
that are gobbling up my precious RAM— 
Specifically, TSRs and good old DOS. 
First, is there away to find out which 
TSRs are resident at any given time? Is 
there away to getridofsome or allofthem 
if | them hogging too much memory? 
Also, what about DOS? Do the different 
versions use different amounts of RAM? 
How much memory should | expect the 
versions of DOS later than 3.0 to use? 
Rex McCoy 
Brooklyn, New York 


Starting with your last ques- 


tion—which is the simplest to 
uli answer—DOS 3.x uses about 16K 
of RAM, arelatively trivial amount once 
you start shoehorning your device drivers 
and TSRs into memory as well. 

As for your first set of queries, there are 
several products that can help you man- 


age your TSRs. You can get TurboPower 
Software’s TSR Utilities free on PC MagNet 


(connect charges only) or on-disk from 
the company for a $10 time-and-hassle 
fee. (Contact the company at 3109 Scotts 
Valley Dr., #122, Scotts Valley, CA 95066; 
(408) 438-8608. The filename on PC MagNet 
is TSRCOM25.ARC.) 

The TSR Utilities consist of eight sepa- 
rate programs. You run MARK, or its 
smaller compatriot FMARK, to place a 
pointer in memory before loading a TSR. 
To remove that TSR, you then run RE- 
LEASE. You can have more than one 
marker in memory at any given time, 
enabling you to peel away layers of TSRs. 
If you’ve forgotten what’s resident, 
MAPMEM gives you a list of loaded 
programs, their hooked vectors, and the 
amount of RAM they occupy. To avoid 
memory clashes, you can temporarily 
DISABLE any TSR without removing it 
from memory. RAMFREE lets you check 
how much free RAM you have without 
running DOS’s CHKDSK. 

TurboPower’s utilities aren’t very 
glamorous, and the documentation can be 
daunting on occasion; for instance, an 
explanation of one command-line param- 
eter reads ‘‘Revector the 8259 interrupt 
controller(s) to powerup state.’ If you'd 


prefer something slicker, you can choose 
Persoft’s Referee ($69.95; 465 Science 
Dr., Madison, WI 5371 1; (608) 273-6000) 
or Bloc Publishing’s PopDrop ($49.95; 
800 SW 37th Ave., #765, Coral Gables, 
FL 33134; (305) 445-0903). 

Another option you might want to con- 
sider is a context switcher. Instead of 
loading and unloading your TSRs, pro- 
grams such as Helix Software’s Head- 
room ($95; 83-65 Daniels St., Briarwood, 
NY 11435; (718) 262-8787; see First Looks, 
February 28, 1989, for a review) and 
SoftLogic Solutions’ Software Carousel 
($79.95; 1 Perimeter Rd., Manchester, 
NH 03101; (800) 272-9900, (603) 627- 
9900) swap entire applications from con- 
ventional memory to expanded, extended, 
or disk-based memory and back, saving 
your place in each and providing near- 
instantaneous transitions among them. 


ASK THE ADVISOR 

Send your questions to Advisor, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upload to PC MagNet (see the 
“By Modem” sidebar in the Utilities column 
for access information). Please specify 
your equipment. a 





Compact 





This pocket-sized box instantly turns a 
portable computer into a laptop office. 
Introducing the WorldPort 2496™ portable 
fax and data modem. 


If your business is like most, fax is a way of 
life. The WorldPort 2496 is the fax of life on 
the road. 

Weighing less than 8 ounces, with battery, it 
also runs on AC power and connects to RJ1ls 
or optional acoustic couplers for public phone 


use anywhere. Via Bell or CCITT standards. 

It even sends and receives fax and data 
messages unattended or while you run other 
applications. 

Suddenly, a laptop in the field is a full com- 
munications center. With up-to-the-minute 
incoming from your host. Overnight outgoing 
to the branches. And on-the-run faxes to any 
client. Over pay phones, hotel phones and 
PBXs worldwide. 





Get the WorldPort 2496. It adds the power of 
your office to the portability of your laptop. 
And the advantages of a fax to the convenience 
of your desktop. 

Call us today at 800-541-0345 (in New York, 
516-261-0423) for more on the WorldPort line 
and the dealer nearest you. 





Touchbase Systems, Inc. 
160 Laurel Avenue 
Northport, NY 11768 
(516) 261-0423 

Fax (516) 754-3491 


‘WorldPort 2496 is a trademark of Touchhase Systems. Inc © 1989 Touchbase Systems, Ine 
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Lf youre not using 
DatakEase, 





Ta-Daaa! You have created a 
DataEase MultiForm in just 
eight keystrokes. 


Take two files developed with 
DataEase's Form Definition facility .. . 


... answer the four prompts in 
the Subform Definition Screen... 


yourestill | 
developing applications 


dHard way. 


Introducing DataEase 4.0, the fastest way to 
turn a business problem into a working solu- 
tion. Take this example: Combining informa- 
tion from two files into one. With dBASE IV™, 
you'd have to write over 800 

lines of code. With DataEase 4.0, 
you answer four prompts. And 
DataEase does the work for you. 

MultiForms™, a feature that 
provides single-form updating to 
as many as 32 files, is one of more 
than 70 user-requested enhance- 
ments. Others include an enhanced DataEase 
Query Language that gives you complete 
control over applications. Table view, which 
lets you display and edit data in tables as well 
as forms. LAN capabilities such as automatic 
screen refresh and user-conflict messages. 
Plus, increased data capacities and enhanced 
memory usage. 

All this has been added to the product 
that PC Magazine named Editor's Choice 
(11/15/88) and “Best of 1988” (1/17/89), and 
that made InfoWorld's Top 100. 





A staple of the international 
business community, DataEase 
has been translated into 14 
languages, and is distributed in 
more than 37 countries. What's more, 
DataEase 4.0 is the heart of an entire 
family of tools for application development. 
DataEase. Database power you can use. 

If you're ready to stop doing things the 
hard way, call for the dealer nearest you. Or 
send for a free DataEase 4.0 demonstration 
disk, or our new Trial Pack (19.95)* 
DataEase International, Seven Cambridge 
Drive, Trumbull, CT 06611. 


1800334EASE 


In Connecticut, call 374-8000 





*Full-teatured version with limited secord capacity MasterCard VISA. Amencan Express orders only = © 1989 DataEase International, Inc All nghts r 


*DataEase is a registered trademark of DataE ase International. Inc 


MutttForms ts a trademark of DataE ase International: Inc 


reserved 
GOBASE IV ts a trademark of Ashton-Tate Corporation 


We’ ve eal Viewed lasaleinss 
AS A Front Runner 





When PC Week asked 
498 corporate buyers 
how satisfied they were 
with their 286/12MHz 
computers, the findings 
may have surprised 
Compaq, Zenith, NEC 
and other industry giants. 


The 
Difference 


Is Designed In 
CompuAdd manufactures 
its own line of personal 
computers. 


Here’s Why 





You'll get on-site warranty 
protection for a full year when 
you purchase any CompuAdd 
286/20 or 386 computer. 

Just give us a call on our 
toll-free customer support line 
at the first sign of a problem. If 
we can't solve it on the phone, 


Corporate Buyers 


See It The Same Way 








Corporate volume buyers gave 
CompuAdd the highest scores 
in value for the price, compared 
to systems from Compaq, 
Zenith, NEC, Hewlett-Packard, 
Acer and Dell. 

A statistical fluke? 

Hardly. CompuAdd 
was rated highest by price- 
conscious buyers in last year’s 
poll, too. 

And when asked to judge 
compatibility, they again ranked 
CompuAdd number one. 

Incredibly, the machine 
that inspired such confidence 
is our most affordable 286 
system, priced at $945. 

Our higher performance 
286 and 386 PCs are an even 
greater value for complex 
corporate applications. 


Naturally, our engineering 
philosophy follows our 
corporate philosophy. We look 
for ways to deliver equal or 
higher performance than IBM 
or Compaq, for hundreds or 
even thousands of dollars less. 

Example. Our 386 systems 
boast a 32-bit four-way inter- 
leave memory card neatly 
plugged into one of the eight 
expansion slots. It’s a simple 
idea that lets you expand 
memory up to 16MB without 
adding costly hardware other 
than SIMMs. 

Little wonder that PC 
Magazine refers to CompuAdd 
as the “company known for 
packing quality components 
into inexpensive machines.” 


Free 
On-Site 
Service 
CompuAdd 


is prepared 





to support 
your business produc- 
tivity to the fullest extent. 


a field technician will be 
at your office the next 
business day. 


Call For 

A Different 
Point of 
View 

Today, over 7,000 


new and repeat 





customers will call CompuAdd’s 
toll-free ordering line. Several 
thousand more will visit a 
CompuAd4d retail store. 

If you're ready for a fresh 
look and a new approach to 
corporate computing, call 
toll free and we'll rush you 
our latest CompuAdd 
product catalog. 

From our vantage point it’s 
the best view in the business. 


800-627-1967 
Comp 
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“If what you want is a fire-breathing 
DOS machine, the CompuAdd 
286/20 is a good choice.” 

PC Magazine (4-11-89) 


* 80286 processor running at 20MHz 

* Interleaved page mode memory archi- 
tecture with 0 wait states 

¢ IMB RAM expandable to 5MB 

* ROM shadowing into faster DRAM 

5.25” 1.2MB or 3.5” 1.44MB diskette 
drive with hard disk drive controller 

* 80287 math coprocessor socket 

¢ Eight expansion slots 

* One parallel and two serial ports 

* Enhanced 101-keyboard and 
INTERGRATOR™ software 

* 20.4 rating on Norton's SI 4.0 test 
286/20 Monitor & Video Card 
Hard Drives MGA 
40MB $2,155 
80MB $2,345 
117MB $2,575 
320MB $3,405 


VGA 
$2,625 
$2,815 
$3,045 
$3,875 


CompuAdd 386/20 and 
386/25 
“Each system comes packed with 
features—and at prices that won't 
empty your savings account.” 
PC Magazine (5-30-89) 


* 80386 processor running at 20MHz 

(386/20) or 25MHz (386/25) 

* High-speed cache memory controller 
with 32KB of static RAM cache 

* IMB RAM expandable to SMB 

* ROM shadowing into faster DRAM 

¢ 5.25" 1.2MB or 3.5° 1.44MB diskette 
drive with hard disk drive controller 

* 80387/Weitek math coprocessor socket 

* Seven expansion slots 

* One parallel and two serial ports 

¢ Enhanced 101-keyboard and 
INTERGRATOR™ software 

* Norton's SI 4.0 test rating 23.0 

(386/20) and 28.8 (386/25) 

386/20 Monitor & Video Card 
MGA VGA 
$2,755 $3,225 
$2,945 $3,415 
$3,175 $3,645 

$4,565 


$3,925 
$4,115 
$4,345 
$5,265 
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First Looks 


Hands-on Reviews of the Latest Products 


Integrated Graphics, Multiple 
Views, and Improved Data-Analysis 
Tools Revivify Reflex 





It’s not every flat-file database 
manager that offers sophisticat- 
ed data-analysis tools and lets 
you display multiple views and 
graphs on-screen at the same 
time. But those are the features 
Borland International hopes 
will make using Reflex, Version 
2.0, its $249.95 flat-file manag- 
er, an involuntary action. 

Reflex lets you create, dis- 
play, and switch between multi- 
ple views of a database. With a 
few mouse clicks, you can split 
the screen into windows and 
create a ‘‘form’’ view (which 
displays the current record) and 
a ‘list’? view (which horizon- 
tally displays several records) in 
each window. When you move 
to a different record or change a 
record's data, the other window 
is updated immediately. 

You can also create Graph, 
Crosstab, and Mail Merge 
views and display all five views 
simultancously. Mail Merge 
view lets you create and modify 
form letters and preview them 
on-screen. With Reflex’s Cross- 
tab view, you can analyze data 
across the fields in each record. 
Graph view lets you choose 
from five graph types, including 
line, stacked bar and pie chart, 
for graphing database data. You 
can print the graphs or save 
them to .PCX or PostScript 
files. 

Regardless of your exper- 
tise, Reflex’s Microsoft Win- 
dows-like interface—complete 

CONTINUES ON PAGE 35 
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By selecting commands from Reflex's menus, you can 
ereate, dispiay, and edit multiple views of a database. 
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CASE:PM 
WINPRO/PM 

Help automate PM 
programming............36 
dbPUBLISHER 
Areport formatter for 
often-revised data .....38 


HOTSHOT PRESENTS 
A text outliner for pre- 
sentation graphics .... 43 
HIJAAK 

A translation utility for 
graphics file formats..51 


Deskpro 386/33: Breakneck 
Speed with Room for Expansion 


Mt on 
od Jones 


If you've been admiring the 
atyling of Compaq’s newest 
small-footprint PCs but don’t 
want the ‘‘small’’ that comes 
with them, take heart: the Com- 
paq Deskpro 386/33 not only 
ranks as one of the fastest PCs 
ever to find its way into PC 
Labs, but the machine is also 
among the more expandable and 
better-looking. 

This latest desktop machine 
follows the same stylish design 
as the Deskpro 286c, 386/20¢, 


and 386S—complete with 
rounded edges and colorful 
trim. Unlike its slower brethren, 
however, the $10,499 machine 
measures a healthy 19.25 inches 
wide, generous enough to ac- 
commodate six 16-bit and one 
8-bit slot. Add space for up to 
five internal drives and you’ve 
got a system that should prove 
difficult to outgrow. 

As with the 386/20 and 
386/25, this latest speed leader 
makes use of a static-RAM 
memory cache and Compaq’s 
Flex Architecture, which runs a 


proprictary 32-bit memory bus 


at full clock speed while run- 
ning the I/O bus at an industry- 
compatible 8 MHz. The 386/33 
boasts a few modest improve- 
ments, however. 

For starters, Compaq dou- 
bled the size of the static-RAM 
cache, from 32K to 64K. The 
386/33 also makes use of faster 
SRAM—25 nanoseconds—in 
order to keep up with the higher 
clock speed. 

Lest you worry that Lotus 
1-2-3 3.0 may use more memo- 
ry than early reports claim, the 
proprietary 32-bit memory card 

CONTINUES ON PAGE 34 
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Compaq Deskpro 
CONTINUED FROM PAGE 33 

now makes room for a full 
16MB of memory, up from 12 
for the 386/25. The system's 
standard 2MB of interleaved 
80-ns. RAM comes soldered 
to the card. Seven sets of 
pins let you expand RAM to 
the 16MB maximum using 
Compaq’s $1,299 2MB 
daughtercards., 

In another new twist, at 
least for Compaq’s top of the 
line, both the VGA and hard 
disk controllers are integrated 
into the motherboard. Both can 
be bypassed or disabled in favor 
of other options. 

The disk controller runs the 
standard-equipment Conner 
Peripherals 84MB hard disk at a 
1:1 interleave. The subsystem 
turned in impressive results on 
PC Labs benchmark tests, both 
in the disk's average random ac- 
cess time—24  millise- 
conds—and file throughput. 

The 386/33 will surely shine 
for two of its intended applica- 
tions: CAD workstations and 
LAN servers. 

For CAD, Compag offers its 
relatively new Advanced 
Graphics System, a Tl-based 
controller and 16-inch monitor 
capable of 1 ,024- by 768-pixel 
resolution and 16 simultaneous 
colors out of a palette of 16.7 
million. With an optional 
daughtercard, the subsystem 
can handle 256 simultaneous 
colors. A curious pass-through 
adapter, which comes standard 
with the 386/33, installs in a 
small proprietary slot at the 
rightend of the system's I/O bus 
and connects to the Advanced 
Graphics Adapter via a ribbon 
cable. The pass-through card al- 
lows both the VGA and Ad- 
vanced Graphics adapter to 
drive the same monitor, ensur- 
ing full graphics compatibility . 

The machine permits both a 
33-MHz Intel 80387 and a Wei- 
tek 3167 math coprocessor to be 
present at the same time. Both 
sockets lie in clear view toward 
the front of the system board. 

For LAN server applica- 
tions, the 386/33 offers hard 
disk capacity and speed the 
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competition will be hard- 
pressed to match. The $14,999 
Model 320 comes with a 15- 
MHz ESDI controller and half- 
height 320MB hard disk drive, 
the $17,999 Model 650 features 
a full-height 650MB hard disk 
drive with the same controller. 
Both drives are rated at 18 ms. 


_ The system allows installation 


of either four half- 
height drives or two 
full-height drives in 
addition to the stand- 
ard floppy disk drive, 
resulting in an inter- 
nal hard disk capacity 
of 1.3 gigabytes. You 


The Compaq Deskpro 386/33 will func- 


tlon equally well as a CAD workstation or LAN server. 


fae BENCHMARK TESTS 
fi COMPAQ DESKPRO 386/33 





The 33-MHz Compag Deskpro 386/33 competes impressively 


with the ALR FlexCache 33/386, 


which is renowned for its 


speed. The Compaq falls short only in the Conventional 
Memory tests, but its 80-nanosecond RAM is no match for the 
60 ns. found in the ALR machine. 






Relative Times 
(IBM PS/2 Model 70-A21 = 100) 


p's 
- pos bos 
File File 
80386 Access Access 
Performance Times Inetruc- tional (Small (Large 
(Times given in seconds) tion Mix Memory Recorda) Recorda) 
“IBM PS/2 Model 70-A21 219 0.33 7237 = «6.77 
Compaq Deskpro 386/33 167 0.31 56.43 5.50 


The 80386 Instruction Mix benchmark 
test hmes @ series of tasks specific to 
the 80386 chip Since this lest shows 
how the CPU operates in the context of 
the bus, processor, system memory. 
and motherboard architecture, a faster 
me means better overall computer 
performance: 

The Cenventianel Memory benchmark 
fest measures the read/write speed of 
the first 640K of memory Slower 
felatve times can indicate the presence 
of memory woit states or memory chips 
taled at slower access speeds 

The DOS File Access (Small 
Records) benchmark test umes disk 


** This product was nat reviewed, but we are reporting its test resuits for comparison. 


throughput as e resut! af mechenical 
disk drive speed, hard disk controller 
tunchon. and bus speed The testis 


for programs the work with many short 
segments of data. 


The OOS File Access (Large Records) 
benchmark lest times disk [hroughpyl as 
@ resull of mechanical disk dnve speed, 
herd disk controller function, end bus 
speed This teat minimizes the effect of 
smail hardware caches on disk sub- 
system performance. Its performed 
without software disk caching Fast 
times ere advantageous when large tiles 
era loaded 
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| Compaq Deskpro 386/33 
Compaq Compuler Corp., 
20444 FM 149, Houston, TX 
77070; (713) 370-0670. 

List Price: Compaq Deskpro 
386/33 Model 84, wth 2MB 
RAM, 1.2MB floppy disk drive, 
84MB hard disk, $10,499; 
Model 320, with 320MB ESDI 
hard disk, $14,999; Model 650, 
with 650MB ESD! hard disk, 
$17,999; 2MB Memory Module, 
$1,299; additional floppy disk 
drives, $275; 40MB tape drive, 
$799; 150/250MB tape drive, 
$1,999; 2,400-bit-per-second 
intemal modem, $599, VGA 
monitor, $699; Advanced 
Graphics Color Monitor, 
$1,999; Advanced Graphics 
1024 Controller, $1,499; 
Advanced Graphics Memory 
Board (512K RAM). $599; MS- 
DOS 3.31, $120; MS-DOS 
4.01, $150; MS-OS/2 Standard 
Varsion 1,1, $340; Intel 860387 
coprocessor, $1,599; Weitek 
3167 coprocessor, $2,199; 
Fixed Disk Expansion Unit 
Model 300, includes one 
300MB drive, $6,399; 
additional 300MB dnve for 
expansion unit, $5,899; Fixed 
Disk Expansion Unit Model 
650, includes one 650MB drive, 
$9,399; additional 650MB drive 
for expansion unit, $8,899. 

In Short: A top-quality field- 
leading 33-MHz desktop 386 
that leaves ample room for 
axpansion. 


CAREER | 


can also install as many as two 
Compaq external drive units for 
a maximum system storage ca- 
Pacity of 2.6 gigabytes. 

For the security-conscious 
among us, Compaq built in both 
a BIOS-based password-protec- 
tion system, which is disabled 
as the default, and a system cov- 
er lock, which rests on the back 
panel. The lock does not disable 
the system or keyboard, but that 
shouldn't be a problem as long 
as you don’t mind using the 
password system. 

My only real complaint with 
the 386/33 has to do with Com- 
paq’s new chassis design. In or- 
der to stack three drives into the 
front-panel bays, Compaq sup- 
plies floppy disk drives that are 
about % inch thinner than stand- 
ard half-height drives. Of 
course, Compag will sell you all 
the spares your heart desires, 
but it’s rather annoying to have 
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to worry about proprietary flop- 
py disk drives. 

All in all, the Deskpro 
386/33 rates as a fine high-end 
machine. The machine is a bit 
over-powered and over-priced 
for the average desktop, but the 
average desktop isn't its intend- 
ed home. If your applications 
cry out for power or if you sim- 
ply want one of the best PCs 
money can buy, the Compaq 
Deskpro 386/33 certainly won't 
disappoint you. a 


Reflex 

CONTINUED FROM PAGE 33 

with pull-down menus and dia- 
log boxes—makes the program 
easy to use. Want to open a da- 
tabase? Use the mouse to click 
on the Database pull-down 
menu and select Open. A Reflex 
dialog box will prompt you for 
the filename. Don't know the 
database name? Just select one 
from a pop-up list box. Want to 
change the size of a window ora 
column's displayed width? 
Click on the border with the 
mouse and resize it to your 
heart's content. If you want to 
omit a field from a view, just se- 
lect and delete it (it's untouched 
in the database). You can en- 
large a view to full-screen or 
shrink it back to window size, 
and you can save an arrange- 
ment of views to recall when 
you wish. When you reopen a 
file, Reflex will redisplay the 
last set of views that are associ- 
ated with it. 

The program also lets you 
define fields as formulas based 
on other fields. For example, 
you might define ‘‘average- 
price”’ as **sales/quantity’’. If a 
field length is too small, select 
Field Properties from the Data- 
base menu and enter the new 
field length. While Reflex will 
create a data entry form from the 
database structure, you can 
change the field labels and 
screen positions with a few key- 
strokes or mouse clicks. And 
it’s effortless to cut and paste 
field names and data from one 
position to another or from one 
view to another. 

Reflex lets you filter your da- 
tabases, so you can find individ- 


fsa BENCHMARK TESTS: REFLEX 2.0 


Using a 5,000-record test file, Reflex 2.0 clearly outperforms 
OBASE Ii! Plus but fares better than the newer dBASE /V only on 
the Import and Search tests. Using extended memory improves 
Reflex’s times: the most dramatic ts a 25 percent speedup on the 


Delete and Index test. 


Relative Times 
{GBASE It! Plus = 100) 







100 
80 
DB 
# mh 
0 et 
2 
Bid oe , 
Performanca Times 
(Times given in seconds} Delete and 
Import Sort Search Index 
“dBASE IN Plus = 352.00 134.00 8.00 166.00 
“dBASE iV 298.00 92.00 13.00 38.00 


Reflex20 (22978 10194 539 50.63 
“This product was not reviewed, but we ara roporting its test results for companson 


The Import lest measures how quickly 
the database can import an ASCII fila 
(ot erther fixed field length or comma- 
dehmuted format} with an index on the 
lirst eid Wa include the Indexing 
portion of the test to avoid penalizing 
programs that automatically index the 
first field dunng the data conversion 
Some programs requita a two step 

) Process for tits test an import followed 
by indexing 


The Sort test measures the time it takes 
for the package to sort the files on an 


ual records and screen out those 
that don’t meet the filter crite- 
ria. You can save filters and re- 
apply them to a database at will. 
The Reflex Report Writer and 
Label Designer let you custom- 
ize your own reports and labels. 
In minutes, you can combine 
the Report Writer and Reflex’s 
filters and sorting facilities and 
knock out a report that would 
take hours to create with other 
flat-file managers. The preview 
feature will let you display re- 
ports and labels on-screen be- 
fore you print them. 

Reflex includes 79 functions 
that closely resemble those 
found in Lotus 1-2-3 and pro- 
vide math, financial, and text- 
manipulation capabilities. You 
can use them in any part of the 
program, particularly in graphs, 
cross-tabs, and conditional op- 
erations. 

Other features in Reflex 2.0 


unindexed field in ascending order. 


The Search test measures the time it 
takes to locata the first record that 
satisfies two cmena (make = Fendty and 
mode! = coupe). 


The Deleta and Index (four-column 
version) test measures the time required 
to ramova tour columns (Units, SelPrice, 
BuyPrice, and TranData) from a Product 
table created for thus task and then to 
reindex the file Wf necessary 


include bigger files (up to 
32MB or 65,000 records) and 
memo fields (up to 8K—Re- 
flex’s variable-length records 
prevent them from consuming 
disk space unnecessarily). Re- 
flex periodically saves your 
data, easing worries about pow- 
er outages. The program in- 
cludes full color support (in- 
cluding EGA and VGA), and it 
allows you to select a smaller 
screen font if you're willing to 
trade off higher resolution to see 
more data at a time. Reflex can 
also take advantage of expanded 
or extended memory. A full- 
screen text editor with block 
moves and search-and-replace 
is also available. 

If you want to import or ex- 
port data from other types of 
data files, Reflex provides a file 
translator that can read and 
write 12 file formats. You can 
use itto import and export /-2-3 


and dBASE files, files from five 
word processors, and import 
data from Q&A, RapidFile, and 
PFS:File. You can customize 
your own translation specifica- 
tions for unique file formats and 
save them for reuse. 

Although Reflex excels at 
what it does, there is room for 
improvement. I love using the 
mouse with Reflex, but the 
mouse interface is neither con- 
sistent nor broad enough. 
Mouse users will find too many 
places, such as on-line help, 
where the mouse is useless half 
the time. The program also 
lacks the macro facilities found 
in Q&A. When I mentioned this 
to Borland, a company repre- 
sentative suggested that I use 
Borland’s SuperKey program. 
What I had in mind was addi- 
tional functionality, not an addi- 
tional purchase. Finally, there 
are times when the program is 
busy but gives you no indication 
that this is so. 

In spite of these minor short- 
comings, Reflex has a lot going 
for it. The integrated database, 
data analysis, and graphics fa- 
cilities, wrapped in a graphical 
user interface, make for a pow- 
erful combination. The program 
is not designed to handle large, 
shared databases—you should 
look to Borland’s Paradox for 
that—but it does offer more 
functionality than you'll find in 
most flat-file managers. Best of 
all, you'll find yourself produc- 
tive with it in no time. . 
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Rafiex, Version 2.0 

Boriand Intemational, 1800 
Green Hills Rd., P.O. Box 
660001, Scotts Valley, CA 
95066-0001; (408) 438-5300 
List Price: $249 95 ($75 for 
upgrade). 

Requires: 512K RAM (640K 
RAM recommended), hard 
disk, graphics card, DOS 2.0 or 
later 

{n Short; A flexible fiat-fila 
OBMS with integrated cross- 
tabs, presentation graphics, 
multiple views, and an interiace 
you'lllove Easy-to-use and 
aasy-to-leamn, this program can 
Import and axport most major 
fite formats and produce reports 
and labels in a snap. 
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Two Development Tools 
Assist PM Programmers 


HANDSON 
by Chartes Petzold 


When encountering the OS/2 
Presentation Manager for the 
first time, most programmers 
have just one word to say: 
**Help!”” 

Two new program develop- 
ment packages—Caseworks’ 
CASE:PM and Xian Corp.’s 
WinPro!PM—provide this 
help. These are PM programs 
that assist you in writing your 
own PM programs by generat- 
ing much of the overhead code 
typically required. 

CASE:PM is similar to 
CASE:W, Caseworks’ develop- 
ment environment for Microsoft 
Windows. The $995 package 
lets you interactively design 
your program's menu and speci- 
fy other characteristics of your 
program, such as the titlebar 
text, client window size and po- 
sition, and compiler options. 
From CASE:PM’s menu you 
can also invoke a text editor and 
several tools of your choice. 
(The program is initially config- 
ured to let you nun the standard 
ICONEDIT, FONTEDIT, and 
DLGBOX utilities included in 
the Microsoft and IBM OS/2 
1.1 Programmer’s Toolkits.) 

Select the **Generate’’ menu 
option and CASE:PM will gen- 
erate source code—a C file, re- 
source script, header file, mod- 
ule-definition file, and Make 
file. The Make menu option 
runs MAKE on the Make file 
and creates an executable pro- 


With CASE:PM 
you interactive- 
iy deaign 
menus in your 
PM program by 
apecitying 
information 
about each 
menu item 
using a dialog 
box. 
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gram, and the Run menu option 
runs it. The resulting program 
doesn't do much of anything, of 
course, but it’s a functional PM 
program ready for your applica- 
tion-specific code. 

The C source-code file con- 
tains window procedures for the 
client window and your dialog 
boxes, and it is heavily com- 
mented. You can edit it and 
make your own additions. Even 
if you go back to CASE:PM to 
make some modifications, your 
additions will be preserved in 
subsequent code generations. 

Interestingly enough, people 
without PM (or Windows) pro- 
gramming experience seem to 
find CASE:PM more impressive 
than those of us who have been 
working with these environ- 
ments for a while. Most PM 
programmers build up a collec- 
tion of small programs and code 
that they simply copy and patch 
together to make a new pro- 
gram. This is usually a faster 


process than creating a program 








using CASE-PM. It also allows 
the inclusion of common code 
fragments that CASE:PM does 
not generate (such as Scrollbar 
logic, logic to check and un- 
check mutually exclusive menu 
items, the display of a message 
box to ask for user confirmation 
before the program terminates, 
code to obtain system font met- 
rics, and so forth). 

Moreover, it is difficult to 
work with both CASE:PM and 
DLGBOX, the interactive dia- 
log box editor included with the 
IBM and Microsoft OS/2 Pro- 
grammer's Toolkits. Any head- 
er file created in DLGBOX is ei- 
ther ignored or—if it has the 
same name as the applica- 
tion—destroyed when CASE: 
PM generates its own code and 
header file. The ideal interac- 
tive development tool would 
combine the functionality of 
CASE:PM and DLGBOX inone 


program. 

Like CASE:PM, Xian's 
WinPro/PM is a code generator 
that began life as a Windows 
tool (called WinPro2), but it 
takes a very different approach. 
The $350 program is not nearly 
as interactive as CASE.PM, and 
you need a bit more background 
in PM programming techniques 
to get started, but it offers the 


Asampie 
program (and 
one of its dialog 
boxes) created 
by WinPro/PM. 


flexibility an experienced pro- 
grammer will require. 

With WinPro/PM, you be- 
gin by creating a resource script 
that contains your program's 
menu template, dialog box tem- 
plates, and other resources. By 
using menu item and dialog box 
identifiers in a way described by 
the documentation, you can in- 
dicate how dialog boxes are in- 
voked from the menu. Win- 
Pro/PM reads in the resource 
script file and generates all the 


other files (C source code, head- 
er file, etc.) necessary to create 
an executable program. 

An editable file called 
SKELETON.PM contains all 
the boilerplate code, so you can 
make your own customiza- 
tions—with some care. For ex- 
ample, if there’s something you 
often do in a window procedure 
when a window is first created, 
you can add the code to SKEL- 
ETON.PM and it will show up 
in later code generations. How- 
ever, once you generate a pro- 
gram and make some changes to 
it, you can't rerun WinPro/PM 
to re-create the program without 
losing these changes. 

Neither WinPro/PM nor 
CASE:PM comes close to the 
visual application building that 
some of us expect to character- 
ize programming in the 1990s. 
But both address the more im- 
mediate problem of providing 
needed help for programmers 
coming to terms with the Pre- 
sentation Manager. a 
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CASE:PM, Veraion 1.0 
Caseworks Inc., 1 Dunwoody 
Park, #130, Atlanta, GA 30338; 
(404) 399-6236. 

List Price: $995 ($795 for 
limited-time prerelease 
version). 

Requires: OS/2 1.1, Microsoft 
or iBM OS/2 1.1 Programmer's 
Toolkit, Microsoft C Compiler 
5.1 or IBM C/2 Compiler 1.1. 

In Short: A PM development 
tool that lets you interactively 
design your program's menu as 
well as specify such 
characteristics es titlebar text, 
clent window size and positon, 
and compiler options. 
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WinPro/PM, Version 2.0 

Xian Corp.,625N Monroe St., 
Ridgewood, NJ 07450; (201) 
447-3270. 

List Price: $350 

Requires: OS/2 1.1, Microsoft 
of IBM OS/2 1.1 Programmer's 
Tootkit, Microsoft C Comptier 
5.1 of IBM C/2 Compiler 1.1. 

in Short: A PM development 
too! that is not as interactive as 
CASE:PM, requinng that you 
have more of e background In 
PM programming techniques to 
get started. Offers the flexibility 
an experienced programmer 
will require. 
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BASIC FONT SET - $99.95 BASIC Il FONT SET - $99.95 BOOK FONT SET - $99.95 


Tymes Roman Oxford Garamand 
Helvenica Eterna Baskerton 
Rockland Classic Typewriter Palatine 
Exchequer Script “ew york Deco Century 

SANS SERIF FONT SET - $99.95 DECORATIVE FONT SET - $99.95 FIXED FONT SET - $99.95 
Avant Guard University Ornate Courier 
Gibraltar Manuscript Prestige 
Bongo Black Buckingham Letter Gothic 
Obelisk Copperfield IBM Line Draw 





eee 0 


Quality, scalable LaserJet fonts generated o77-the-f2y in Microsoft Word & WordPerfect. 


Praised by PC Magazine’s editors and users alike, 
Glyphix 3.0 represents the state-of-the-art in font 
generation technology. 


A WordPerfect Compuse ...produces remarkably fine 
“You do not have fo build fonts, edhe tecectel ts type at amazing speeds.” 


needed during printing, and it is quick. I am im- 
pressed, and I think this package takes WP50 to the 
next level for those of us not blessed with a postscript 
device of some sort. WOW!” 

PC Magazines’s editors compared the quality of 
Glyphix and Bitstream type and concluded that “... the 
difference is impressively small.” And easy to use ... 
“With this new version, SWFTE International seems to 
have thought of every possible convenience.” 

So say goodbye to font files, hours of font file gen- 
eration and artificially high font prices and give all your 
documents that professional look, with Glyphix 3.0... 


Glyphix Font (ene iW Glyphix Hons Generate 


Microslt Word wordPerfect 





the fastest and easiest font technology you can buy for | 
WordPerfect or Microsoft Word. r 
GLYPHIX BUSINESS SERIES FONTS Order Tol Free inde (302)429.8434 i 
¢ Scalable from 3 to 120 point. | 
¢ Regular, bold, italic and bold italle versions. 1800-2 3 7 9383 
© Type effects including outline, shadow and more. : Wasa, : 
¢ International characters and symbols. fe 
¢ A growing library of modern and classic typefaces. i we Installation Kat $79.95 | 
BE company LL] Worterect 5.0 = 
A SPECIAL INTRODUCTORY OFFER! LE] Borat Word 5.0 
Order the Glyphix Installation Kit for WordPerfect 5.0 mews if 
or Microsoft Word ($79.95) and any font set ($99.95) City st _— 
and get a second Business Series font set FREE! 1: |_| —_—_—_*—- 0 Basi i 
a Money Back ge _____w__pisi 4 
RAI ac 
ere sino | CL) Wa (J Mostertord (CJ Sans Ser i 
ANTEE 3 day fr yor money bck. i [_] Decorative | 
| L] Fined i 
Seta i ecopelenie Oe i0ebe Atel | | | 
Ilion I requied fs WordPafect i = sain i 
Business Senes are —_— ‘SWETE International, Utd. Tymes Romen, Helversce, Exchequer re p. 
Serer, piagirby oly Gans 1 awe York Deca, Bechangham, Cael, Omate, 
Lv microg rte eg Oe rd eae do ae See PO. Box 219 Rodnd, be 19737 
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dbPublisher Formats, Prints 
Documents from Database 
and Spreadsheet Files 


[nyheter] 


Few word processors, data- 
bases, or desktop publishing 
programs will let you produce a 
highly formatted page, with 
multiple columns, proportional 
fonts, and several typefaces 


print heforec 


wreup POLCHANGE 
getet hefeses [4 


petat... 
reap OVALCHANGE 
print hefere: 


gramming experience will have 
the easiest time learning and us- 
ing this program. 

Over the long haul, though, 
dbP ublisher will save you time, 
Because it directly reads dBASE 
files, once you've defined a re- 
port format, you can quickly 
print a new report any time 


aC oe 





You command dbPubiisher to craata atructured program 
coda by selecting fields from a pop-up window. 


quickly. But affording you that 
kind of typographic control over 
your output is the goal of 
dbPublisher, a $695 program 
from Digital Composition Sys- 
tems that formats database and 
spreadsheet information. 
Designed for database pub- 
lishing rather than desktop pub- 
lishing, dbPublisher is intended 
to hasten the production of fre- 
quently revised documents, 
such as catalogs, lists, form let- 
ters, and directories. But don’t 
expect to be productive within 
an hour of breaking the shrink- 
wrap: dbPublisher, even with 
its Microsoft Windows-like in- 
terface, is ademanding program 
to leam. I spent the better part of 
a day working through the tuto- 
rials and another half-day creat- 
ing my first report. Pull-down 
menus and pop-up windows 
will help as you create your doc- 
ument. Still, people with pro- 
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you've updated the data ina 
dBASE table. dbPublisher can 
work with data from multiple 
data tables as long as they are re- 
lated by a common field. 


Lotus 1-2-3 files. Since you de- 
fine the ranges of cells to be 
used as part of the dbPublisher 
report definition, you do not 
have to rely on named ranges 
within your worksheet. Using 
the program’s File Selection 
window, you choose the files to 
be included in a document. 
Since dbPublisher will auto- 
matically convert files of differ- 
ent formats, you can use data 
from a dBASE file and a 1-2-3 
file in the same document. 

dbPublisher lets you work 
all kinds of formatting magic, 
such as shading every other row 
of data, or sorting your report on 
the fly and then grouping the re- 
sults, and it can perform mathe- 
matical and logical calcula- 
tions. A WYSIWYG preview 
mode allows you to see your 
document, complete with page 
breaks, spacing, and leading, 
before you print it. 

In addition to offering 
SGML-style mark-up tagging, 
the program comes with 15 font 
outlines, which it uses to create 
any full point size from 4 to 96 
points, and supports 31 standard 
PostScript fonts, It offers a wide 
range of boxes, frames, rules, 
border styles, and shading op- 
tions and can import graphics in 
-EPS, MAC, .PCX, .PIC, 
TIFF, HPGL, and .IMG for- 
mats. It also comes with a rou- 
tine that will automatically for- 
mat a Lotus 1-2-3 .PRN file. 
dbPublisher even prints bar 
codes based on information in 
your data file. 

All of this functionality (and 
more) will use up a lot of system 
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dbPublisher 

Digital Composition Systems, 
1715 W. Northem Ave , 2nd 
floor, Phoenix, AZ 85021; (602) 
870-7667. 

Liet Price: $695 

Requires: 640K RAM (570K 
free after DOS and mouse 
driver are loaded); hard diek; 
VGA, EGA, or Hercutes 
graphics adapter; PostScript, 
HP LaserJet Plus, HP LaserJet 
Senes Il, or Epson 9- or 24-pin 
graphics pnnier; Microsoft- 
compatible mouse; DOS 3.1 or 
leter. 

in Short: A powerful database 
Pubhshing progrem that can 
creete comptex reports using 
date from dBASE tables end 
Lotus 1-2-3 worksheets 
Requires e significant 
investment in leaming time but 
pays off wilh handsome results. 


CIRCLE 448 ON READER SERVICE CARD 


IOMB of hard disk space and 
570K RAM after you load DOS 
and a mouse driver. You'll also 
need a fast machine to drive the 
program. Even running dbPub- 
lisher on a 20-MHz 386 ma- 
chine gave me plenty of oppor- 
tunities for coffee breaks while I 
printed documents. Digital 
Composition Systems recom- 
mends an AT as the minimum 
configuration; you'll want it to 
be faster than 8 MHz. 
dbPublisher is a good solu- 
tion for people who have to for- 
mat, revise, and print complex 
reports based on often-changing 
information. Its power and re- 
sults are nothing less than re- 





The program can also read resources. dbPublisher requires — markable. . 
T rs ———— dbPublisher 
Publication List lata you 
produce 
Software Graphics reports, like 
Graphics Software PC Magazine ositigy_-| ‘tha. sample 
Product Review SlideWrite Pius Advanced Graphics Software documant, 
Product Review Picture Perfect Computer Support Corporation with multipte 
Product Review Graffalk Software Solutions Inc, columna and 
Product Review Nimbus Media Cybernetics Inc. aavaral fonta 
Product Review GrephPlan Chang Laboratories Inc. and 
Product Review GraphStation Yale Graphics p eta 
Product Review Micrograph Willy Verbeste! inc. ty ees. 
Best of 1987 PC Magazine 01112188 
Product Review Show Partner F/X Brghtbill Roberts 
Software Integrated : 
| 
‘The Qusiness of Words PC Magazine 02125186 
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More Than A Great Price 


"Acma delivers power and value!" 


-Dat 
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All 286 and 386 computer systems are compatible with MS-DOS, PC-DOS, OS/2, UNIX, XENIX, and Novell 


ACMA XT/10 
Turbo System 


+ 8088 CPU sunning ut 4.77/10MHz 
{keyboard switchable) 

+ 640K RAM. 

+ $.25° 360K Moppy drive 

+ Dual floppy controlier 

+ Exght expanwen slots 

+ Supports 8087 math coprocessor 

~ Turbeveeset buttons, keylock & LED 
indicators on froni pane! 

> B4-key keyboard 

€4gs 
SSS HS, 


Monitors 
‘Samsung 15° Full-Page 
& Video Cant 
Sameung 14° CGA 
‘Samsung 14" EGA 
Somung 14° VGA 
Samsung 14° SyncManer 
NEC Multisync - 2A 
NEC Muttisyne - 3D 


Video Cards 


ACMA mono/graphic $45 
ACMA color/graphic ss 
ACMA EGA 6405480 

VOA-16 by Paradise 

Video-7 VEGA VGA 


V/O Cards 


286 VO(S/PIGD 
286 HD/FD controller 


$629 


$323 
$365 


$495 
$643 


45 
$109 


ACMA Diskless 


Workstation 
+ Intel B0286-12 CPU renning at 
6MHz of 12MHz 
+ 640K RAM 
+ Built-m Ethemet interface 
+ Remote Boot PROM 
= Parallel & senal ports 
+ Upgradesble to a full function PC 
+ Two half-height drive stets 
~ Low profile case w/ power supply 
+ Five expansion slot 
+ Enhanced 101-key keyboard 
+ Supports 80287 math coprocessor 


Toshiba (Novell Certified): 
44MD/25em0 

T2MB/25ina 

150MB/25ms 

Seagate 

Miniscribe 


Floppy Drives 
$73 


rs 
$995 


Call 
Call 


OK 
T20K, 1.2MBor144MB $85 


Printers 
Panasomc 1080 
Panasonic 1124 


Epson 
Call for otter modeta 


sito 
3336 
Call 


ACMA 386/20 
Professional System 


+ Unto! 80386-20 CPU running Bt 
620MHz (Keyboard switchable) 


ACMA 286/12 
Desktop System 


ACMA 286/16 
Executive System 


+ Inte] 60286-12 CPU running a + Harvis 80286- 16 CPU renniing at 
G/12MHz (keyboard switchable} @/16MHz (keyboard switchable) 
+ 512K RAM, expandable to 8MB on - 512K RAM. expandable to 8MB on = -_ [MB 32-bit high-speed RAM, 
symtem board system board expandable to 16MB (MB 32-bit 
+ O wait siaie w/ page mode = O wart state w/ pape mode enierteaved onl system board) 
umerteaved arrangement arrangement + 0 Wari State w/ page mode 
= Shadow RAM for system & video - Shadow RAM for system & video Interleaved arrangement 
BIOS relocation BIOS relocation + Shadow RAM for system d video 
+ Five 16-bit & three 8-bit ots - Five 16-bit & three #-bit slots BIOS relocation 
= 200 watt UL, CSA & TUY approved - 200 watt UL, CSA & TUV approved - Supports EMS/LIM 4.0 
power supply (1 10¥/220V) power supply (110V/220V) = Supports Wentek, 80387 & 80287 
- ROM-based setup + ROM. Based setup + Two 32-bit, four 16-bit & two 8-bit 
+ Supports EMS/LIM 4.0 + Supports EMS/LIM 4.0 expansion slots. 
+ Supports 80287 math coprocessor - Supports $0287 math coprocessor 
+ Chowe of 1.2MB or 1 44MB floppy - Chose of |2MB or 1.44MB floppy Power supply (1 10V/220'V) 
disk drives disk drives ROM. based etup 
+ {:1 imterfeaved handfloppy disk = 1:1 interleaved hard/fioppy disk dnve - Extended BIOS functions v0 enable 
drive controtier conirolier or disable shadow RAM, EMS & 
+ Parallel & sens! posts + Parallel & senal posts inerteaved mode 
+ Enhanced 101-key keyboard = Enhanced 101-key keyboard 
+ ACMA 286 utility software - ACMA 286 utility software isk drives 
= 1 imerteaved hardMoppy disk 
drive conntrolier 
+ Parallel & serial pores 
+ Enhanced 101-ey keyboard 
= ACMA 386 Unity Software 


e7ne aivit-2 

Meso £GA OA 
AOMD Zier, S140 $1910 $2089 
SOMBThms $1,705 02.105 $2135 


Meno 
DMD $1195 
M40 $1378 


tA vas 
SIA See 
Stam Sta7e 

et 595 e 


PL ge! 


286/10 $745 286 /20 $1,095 — 


‘oe/ttes 


‘Muae EGA” VGA 
$2,149 $2519 52500 


Vertical Case Option Add $195 


Goverment, Corporate & University P/O's welcome! 


faster ape ma egy le ane aoe puncte ee 
On ne service 1s an epben and ** leasiog us vail beuncee preoents alt for denails. Cet 8 
US drart for prepayrmes twine anal Perna checks or accep ad lke uve nines dys te 
chew Thare are no surcharges fot View oy Mastercard purchases and we accept COD wa comifled che! 
Heme ald 25 for rpg and herding (yams only ie Califa ni! 76 ales ax. Software print, 
faoruters andl shopping are not refundable Call for chipping cou for mmluaty addrmsid ( APCYFPO? or tf 
ute the commer United Sues, We ae act reaporsle (ter rpopraphy ot hte rupy and 
‘Sereirve ihe nght le sulniha oquivaleat pars "AD proce aed opus ane SOD} Wo change Witmat 
netoce and sil brand nares afe registered tradetarhs wf thet repective cempendes. 

+All ACMA computer customers receive a Two yeat warranty ext tyston shethor huarde, RAM Pewee 
tapplies.teyboands and board ievel products, First yeas covers all parts and labor and the second 
Cavite! Pleas eal forcorplcte rai | Mosihly sporil covered Wy anatartore’s were 


via 


mmm... The Price Performance Leader! 


MantorCand 


DOMED $2.00 S26 92905. 


ACMA 386/25 
Business System 


+ ntel 80386-25 CPU running at 
(62SMHe (Keyboerd wwitchable) 

+ IMB 32-bit high-speed RAM, 
expandable to 16MB (8MB 32-bit 
‘on system board) 

= 0 Wail Stale w/ page mode 


+ Supports Weitek, $0387 & 80287 
+ Two 32-bit, four Mbt & two 6-Ont 
expansion shots. 


+ 200 wat UL. CSA & TUY approved - 200 wait UL. CSA & TUV approved 


power supply (110¥/220V) 

+ ROM-based sevup 

+ Extended BIOS functions to enable 
or disable shadow RAM, EMS & 
tmerleaved mode 


+ Choice of 1.2MB or 144MB floppy - Choice of 1.2MB or 1.44MB floppy 


disk drives 

+ 1:1 imerleaved hantfloppy disk 
drive controller 

+ Parallel & serial pons 

+ Enhanced 101-key keyboant 

- ACMA 386 Utiltty Software 


ec1e 
2 LQ 

MMB $2408 $2819 12.900 

BOR $20 $3053 PAS 


Order Toll-Free 
800 - 666 - 8898 


M-F7 106, Sat. 910 3 (PST) 
Tech. Support 800 - 666 - 7868 


Mon -Fri_ Only 


hema 


Acma Computers, Inc,, 117 Fourier Avenue, Fremont, California 94539 Corporate Office 415 - 623-1212 Fax 415 - 623 - 0818 





If you want better 
word processing, 
dont settle for 
Perfect. 


The trouble with WordPerfect’ is, some- annotations right on a ; __commonworoprocessins rasxs 
times it isn't. Not when you compare it to document, then you 
WonlPerce Ournew Microsoft* Word can merge and collect 

pir eTicet version 50. Not when you all the comments. 
consider that with Word WordPerfect? No 
50, youll pump out your +comment. 
day-to-day jobs quicker, You can also 
easier, even smarter than sort, list, search and withnew Word 50 you't do about 50% 
you ever thought pos- archive files across te oe ordherect 
sible. On your IBM° PC multiple directories, on your PC or across 











Microsoft Word 





west ager 10070 a network, thanks to 
trodwingnon ero Compatible. the Word 5.0 document 
int goodenough.” Tt doesnt get management and 
much simpler than this. retrieval system 
| Example: With Word 50 Or incorporate 
you can choose commands by or all of a Lotus’ 
| either using simple speed keys 1-2-3° Microsoft Excel 
or just selecting from a menu. J ema or Microsoft Works 
You a ge italicize, | omy ett we pee a re aves 
move, change font and size, a ocument. And then 
even cut and paste with about Mor hat you want, Before sou pri i update it. In seconds. 


50% fewer keystrokes than you-know-who. All of which is reason enough to try new 
Your workgroup can even make any Word 50. But for those who need a little more 


Output printed by the Hewlett-Packard® LaserJet Senes II® printer © Copynght 1989 Mi ft Corporation. All rights reserved. Microsoft and the Microsoft registered trademarks, and Makmg it all make sense ts 
s cclenart ot cian Capek intles echared aac kor ckore ral esis Cinesolie evn Fucked en sateen eens cote oes eae Chea 


Shee enough 


respectively.’ M7 
Soles per region 





Th felowny we te most racert Teht 


ruber far tha Arbor raganat onion ftces 

* ll clare and siatriouaer inganes. whould be 
detected 30 tase mmbore. ‘ 
Lon Angeles . bs 
Asin O5r8s 
Chicago ree 

+ | New Ver 03657 
Mani — 05478 


Deron. i 


REPORT TO THE FIELD 


Arbor Footwear comings and goings: Jim Dearing becomes V.P. Design for Arbor 
Evening and Dress wear. Greg Vroonas moves from Peoria to marketing in Miami. 
Joan MacArthur and Lisa Doan become account supervisor snd media planes, 


Across the board it looks like the South once again led sales in FY 88. With the 
continuing pump craze those figures should maintain, if not improve. 24°" {i's 
important not 10 let the other areas such as Nostheast and Midwest fall. 


ye: Dress Sport Career Comal 
Evening eel ‘Workender ‘Tailor made ‘Trouser tip 
Midnight moccasin Kickaround Ladies wing loater 
‘Teligin tortion Runner up MBA-bound Spectal spectator 
Picm = 190-8950 85-8125 120-4250 $90-8180 


Youog professionals use Arbor Walker to commute. 
Soon, young 





durability. 
promotional matesials and carrying cases in early September, Our sales 


point is: “Women don't have to sacrifice looks for comfort.” 


SALES FORECAST FOR 1989 ‘Types of shoes: Summes/Fall/Holidey/Spring 
eS ee ae ee 

ist quarter 2nd quarter 3nd qearter 4th quarter 
Dress 95,000 97,900 120,000 200 
Cereer 4000 82000 60,000 90,000 
Casual 120,000. 85,000 75,000 
Sport 135,000 60,000 ‘90,000 87,000 
TOTAL 390,000 514,000 2 345,000 337,000 
Migfar C, aoe 4352, Pat 

discuss forecast for madia department expansion. 


wm 88 2:15 PM 


Figures for Nortbeart and Midwast should be calculated separately mid-manth 
lets catch them before they fall wish promo, 





xt, graphics, fonts, annotations. Faster, simpler, cleanex Compliments of new Microso| 


convincing, pate this: Outline View 
When creating | longer documents, Outline 
= View lets you switch 
) » toa view of headings 
only. Which means you 
can see the structure 
chose the best overall advanced of your entire docu- 
“Whew newer Word ment, and rearrange it 
just by rearranging your headings. 
We could go on and on with more 





shania But polk Ses is to call fora 
convincing demo at: (800) 541-1261, Dept. 
J62. After you call us, try calling WordPerfect 
for a demo. Run both, our Word against 
theirs, head to head, and then ask yourself: 

Which one brings your word processing 
closer to perfection? 


® 


Making it all make sense: 


(206) 862 SOT oe Deere nn eee Pegg pe pbs Srey pg of WordPerfect Corporation. Customers in Canada, call (416) 673-7638. Outside North America, call 


40 qa" 





he more invaluable your data is to you, the more you'll 
value Verbatim Because when it comes to high 
performance and data protection, Verbatim has the winning 
combination no other floppies can copy. 
Consider this: Verbatim DataLife® 
floppies are engineered to perform an 
average of 50 million revolutions, That's 15 
times the industry standard. 
Then consider that Verbatim 
DataLifePlus™ and DataLife HD 5h” 
disks were the first floppies to be factory formatted. 


Verbatim also gives you plenty to consider when it comes to 
data protection. After all, nearly 50% of all computer users have 
lost time and money due to accidental data loss. That's why 
Verbatim offers advantages like DataHold™ and DataHold II 





Uf For Peopld \ 
/ /Who Put 


/ re rotection.. \ .. 


ml, 





anti-static liners. So static charges are dispersed before they 
ever have a chance to build up. 
For the world’ ultimate data protection, DataLife Plus floppies 
have an exclusive DuPont Teflon® coating. So fingerprints and 
spills can be easily wiped from the 
recording surface. 

And of course, all Verbatim floppy disks 
are tested to be 100% error free and are 
backed by a lifetime warranty. 

Verbatim data cassettes and cartridges, 

8) 5h” and 3%” diskettes. For people who put a premium on 
performance and protection. 

For more information on the full line of high-quality 
Verbatim products call 1-800-538-8589. 


® Teflon is a DuPont registered trademark. 


VI Verbatim 


t DATA PROCESS ~ 
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First Looks 


Hotshot Presents: A Back-to-Basics 
Approach to Presentation Graphics 


HANDS ON 
by Robin Raskin 


Many PC presentation graphics 
programs try to be all 
things—charting, drawing, and 
presentation tools—to all peo- 
ple. Not Symsoft’s Hotshot 
Presents. The $349 program 
takes a back-to-basics approach 
to presentation graphics, con- 
centrating on the textual struc- 
ture and organization of a pre- 
sentation rather than on charting 
or drawing. 

In fact, Hotshot Presents 
doesn’t offer charting or draw- 
ing tools of its own, which 
means that you'll have to import 
graphics and spreadsheet data 
from other applications once 
you’ve organized your show. 
Instead, the program is opti- 
mized for on-screen presenta- 
tions, offering you such tech- 
niques as the ability to reveal 
individual items in a timed se- 
quence or to highlight a specific 
item. 

Though it’s not a Microsoft 
Windows application, Hotshot 
Presents does a fair Windows 
impersonation, using the 
mouse, a single command line 
with pull-down menus, and dia- 
log boxes to guide you through 
creating a show. 

Following the example of 
many Mac presentation pro- 
grams, including Aldus’s Per- 
suasion and Symantec’s More 
Hl, Hotshot Presents uses a pow- 
erful bidirectional outliner to 
produce the backbone of the 
presentation. You enter text into 
the outliner and create a slide 
template specifying the general 
attributes of your show. The 
outlined text is brought into the 
template, automatically trans- 
formed into an attractive word 
slide. 

Hotshot’s template editor 
lets you create and apply the 
global attributes of a show, in- 
cluding border and background 
information, text size and place- 
ment, and bullet design. With 


the program’s slide editor, you 
can change a word or insert a 
new slide; the outline is adjusted 
accordingly. Slide-editing tools 
let you modify colors, borders, 
fonts, and layout information on 
a slide-by-slide basis. The fonts 
are built into the program, and 
while they are not especially 
plentiful, they'll suffice for 
most presentations. Hotshot’s 
16-color palette is sufficient but 


HotShot Presents 


not terribly exciting. 

In addition to letting you cre- 
ate bulleted text slides, the slide 
editor lets you produce table and 
relatively simplistic organiza- 
tion charts. The fatal omission 
from the program’s well-imple- 
mented outline-to-slide ap- 
proach is that itcan’t import text 
or outlines created with other 
word processing programs. 

Although Hotshor is strong 
on producing bullet charts, it is 
tess facile al handling other 
chart formats. Similarly, the 
program can import Lotus 1-2-3 
spreadsheets, but it doesn’t let 
you modify them. As a result, 
their presentation is functional 
but not especially stylish. But 
the program does attempt to 
map captured images to a de- 
fault color palette to help ensure 
that they maintain a consistent 
look with those created within 
Hotshot Presents. 





What the program lacks in 
dealing with different chart for- 
mats and modifying external 
images, it makes up in handling 
graphics during presentations. 
You can incorporate graphics as 
overlays or underlays superim- 
posed with text, as well as size 
and lock them into windows. 


string them together using Hot- 
Shot's show editor, which al- 
lows you to specify how long 
each slide will be displayed and 
what transitional effects will ap- 
pear between slides. Tools in- 
clude 11 built-in special effects 
and directional sequences. Af- 
ter everything is in place, a Run 
Show facility displays the pre- 
pared show. 

Rendering your slides in 
hard copy is not Hotshot’s best 
shot, since the screen displays 
raster images. The program 
supports most popular laser and 
dot matrix printers and the Hew- 
lett-Packard PaintJet. You can 


One unusual graphics feature al- print an outline of your show, 
lows you to display on-screen create speaker’s notes (replete 
an icon representing graphic or —_ with smaller images and annota- 
tions), and com- 

Hotshot bine images on a 

Presenta’a page for audi- 


spreadsheet information that, 
when clicked on, brings up the 
associated image. Another 
noteworthy feature is Hotshot’s 
interactive window, which lets 
you pan and zoom in on images 
while you're giving your pre- 
sentation. 

Hotshot Presents accepts 
imported graphics in several bit- 
map file formats (.PCX, .IMG, 
TIFF, .MSP, and MacPaint) 
and two vector formats (.PIC 
and .CGM). The importation of 
bitmap files appears to work 
flawlessly, although the pro- 
gram couldn’t recognize some 
flavors of .CGM. But when im- 
port techniques fail, Hotshot’s 
screen-capture utility, Grab, 
should work. (Grab is also the 
linchpin of Symsoft’s Hotshor 
Graphics, a graphics capture 
and translation utility.) 

Once you've crafted the 
pieces of your presentation, you 


outliner and alide 
editor make the 
program useful 
for creating text- 
intenaive on- 
acreen 
presentations. 


ence handouts. 
Although the 
program sup- 
ports the Polar- 
oid Palette film 
recorder, it 
doesn’t support 
high-resolution 
film-recorder 
devices, since 
these require 
vector output. 
Thanks to 
large-screen 
monitors, re- 
mote-control de- 
vices, and LCD 
panels, the PC is gaining respect 
as a presentation medium. Hot- 
Shot Presents adds momentum 
to this cause by being easy to 
use and producing impressive 
results. t 


Hotshot Presents 

Symsoft, 444 First St, Los 
Altos, CA 94022, (415) 941- 
1552 

List Price: $349 

Requires: 512K RAM, hard 
disk. graphics monitor, mouse, 
DOS 2.1 or later. 

In Short: The first PC 
presentation program based on 
atextoutliner Allows graphics 
and spreadsheet data to be 
Imported from extemal 
applications. Best suited for on- 
screen productions. 
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First Looks 


Intel Above 
Board Plus 8: 
14 Almost- 
Cheap Megs 
Of EMS 


~ MANDSON 
by Edward Mendelson 


Depending on your point of 
view, Intel Corp.’s new EMS 
board, the Above Board Plus 8, 
is either overpriced or a bargain. 

It’s a bargain because it lets 
you use megabit DRAM chips 
to stuff 8MB of EMS RAM into 
a single slot. These chips are 
now the cheapest form of mem- 
ory you can find, with prices 


plummeting below $125 per 
megabyte. With an optional 
piggyback card, you can add 6 
more economical MBs, while 
giving up half of an adjacent 
slot 


But the list price of tbe 
Above Board Plus 8, $1,495 
witb 2MB of RAM installed 
($50 less if you don’t want the 
serial and parallel ports), seems 
to be based on last year’s RAM 
prices of $500 per megabyte. 
The piggyback, at $1,445 with 
2MB of RAM installed, is 
equally high priced, althougb 
all these prices are certain to 
drop before long. 

In the PC Labs benchmark 
tests, the Intel board performed 
at the top of the scale in EMS 
memory reads, but because In- 
tel doesn’t use alternative hard- 
ware register sets in its imple- 
mentation of tbe LIM 4.0 
standard, the board was among 
the slowest we've seen at mov- 





Board Pius 8 crams 8MB of EMS RAM Into one 
slot. You can add sn extra 6MB with sn optional piggyback board. 


ing data in and out of EMS 
memory for DESQview- or 
Microsoft Windows-style task- 
switching. To its credit, its one 
of the few boards that perform 
flawlessly on the EMS compati- 
bility test. 

Tbe Above Board Plus 8 
normally uses one of the 16-bit 
slots of an AT or compatible, 
but it also works in an XT’s 8- 
bit slot. As is usual with Intel 
boards, installation is just about 
effortless. Nevertheless, the 
Above Board Plus 8 comes with 


plenty of detailed help screens 
and a lucid manual. The board’s 
finish and workmanship is fine 
enough to be called craftsman- 
ship. a 
List Price: Above Board Plus 8, 
with 2MB RAM, $1,495; without 
serial and parallel port, $1,445; 
6MB piggyback with 2MB RAM, 
$1,445. Requires: Any 8-bit or 
16-bit slot. Intel Corp., PCEO, 
5200 NE Elam Young Pkwy., 
Hillsboro OR 97124; (800) 538- 
3373, (503) 829-7534. 
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i PERFORMANCE TESTS: INTEL ABOVE BOARD PLUS 8 


Base 






The Intel Above Board Plus 8 pertormed a little more sluggishly in our performance tests = 
than did its older sibling, the Above Board PS/286. These results can probably be attributed r 





: THOM O'CONNOR 


| @xpended memory 


to the newer board's need to address four times the memory of the ald. é 







|| Relative Times t 
{Above Boerd PS/286 = 100) 
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Move Test 64-byte records 


Conven- Conven- 
Performance Times Expanded to tional to tional to Expanded to 
{Times given in seconds) Conventional Expanded Expanded 
Above Board Plus6 6.53 5.60 6.61 6.61 


” “This product was not reviewed, but we are reporting its test results for comparison. 
Tho LIM 4.0 specitication ts implemented be performed by the EMM, .an apptication 
through ¢ combinetion of herdwere, in can use this function to move @ block of 
the form of an expanded memory data without changing the current memory 
edapter boerd. end software, in the form map The EMM then takes over and does: 
of the EMM, or Expanded Memory the actual work of moving the block of 
Manager The EMM is e DOS device data. 
dnver thal contro!s end manages access 
10 end allocation of expanded memory. It 
Provides 4 number of services thel en 
@pplication can call upon in order to use 


The PC Labs Move Tesi measures how 
Jong it takes 6 boerd's implementation of 
the EMM to move 6 256K block of date 
using the Move Memory Region function. 
The test is performed twice. once using 
small records and once using large 
tecords The small-record test uses 64- 
byte records and indicates the amount of 


One of the services provided by the 
EMM Is the Move Memory Region 
function Gy requesting that tis service 
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arty loci <y (Above Boerd PS/286 = 100) 
fy % 






Relative Times . 


128K records 


Conven- 
Performance Times Expanded to tional to 
(Times given in seconds) Conventional Conventional Expanded 


Conven- 
tional to Expanded to 
Expanded 


Above Boerd Plus & 4.67 461 4.67 4.67 


“This product was not reviewed, but we are reporting its test results for comparison. 
function call overhead incurred, since the memory. For 64-byle records, moves 
64-byte move ts periormed 4,000 times in from conventional to conventional 
order to move the entire 256K block. should be the fastest because the EMM 
doos not have to seve the current 
mapping context (conventional memory 
does not need to be mapped as 
expanded does) Conversely, 64-byte 
record moves trom expanded to 
expanded should take the longest since 
the curren! mapping context must be 
saved end restored This difference ts 
less epparent for 128K records, which 
are moved only twice 


The large- record test uses 128K records 
and thus is @ measure of the speed al 
which the EMM can move lerge 
multigegment blocks of data. In this case. 
less overhead is incurred because the 
256K block is moved in two pieces. 


The deta is moved from expanded 
memory ta conventional memory, 
conventional to conventional. conventional 
to expanded, end expanded to expanded 


The Only 
Keyboard That 
Guarantees Faster 


Typing Speed 


and Greater 





OMNIKEY/102 


"the OmniKeyit02..is the keyboard 


“If (@ computer system) won'l accept @ 
North rd, | won't buy it..on | use!” 
@ subjective 1-10 point scele of mush 
to well-defined feedback, | would rate 
per dy ie keyboard as e 1, en IBM 

es ans, et e Northgeta 
heey keyboard es a 1 





Productivity... 


“Although most computers come 
equipped with soma sort of keyboai 
Aven fee should reptece it beupegmely with 

lorthgate’s Omni 02. It has the 


Here's why; OmniKey puts the keys where 
trained fingers expect to find them. The F 
Keys are on the left—far easier to hit 
Control or Alt the way most people learned 
and hands down the most logical format. 
The ESC key Is next to #1 on the top row; 
CTRL is next to A with SHIFT and ALT keys 
stacked below—just where they belong. 


OmniKey/102's Click/Tactile touch has been 
hailed as superior even to the IBM key- 
board. It's crisp, tactile and much less noisy. 
Weighing in at about five pounds, the 
OmniKey/i02 has a solid steel base and 


rubberized legs so it sits on OS —— 


ACTUAL SIZE 
20%, x TM, 


stay. No sliding around as with other 
keyboards! 


And at $99.00 with a 10-day money-back 
unconditlonal refund policy, you can't 
make a mistake when you order OmniKey. 
A three-year UNCONDITIONAL WAR- 
RANTY {anything breaks, we fix it Free) 
further secures your investment. 


Every month, thousands of keyboard 
users discard those mushy bargains that 
come with most systems—clones and big 
name brands as well— and buy OmniKey. 

Phone Northgate now...we'll 
have your Omnikey on Its way 
In just a few days. 
OmniKey Is compatibie 
with: Most PC, XT, AT and 
386 iBM Compatibles 
including Compaq, AST, 
Everex and most Zenith 
Models. IBM PS/2, Dell, 
AT&T 6300 require 
adapters at extra cost. 


UNQUESTIONABLY THE BEST 
YOU'VE EVER SPENT FOR 
COMPUTER EQUIPMENT! 


Simply... 
the Finest! 


—Jehn C. Dvorak 
PC Magazme, Dec. 13, 1988 


ways. 


Lx fh 
HN. 


Phone Toll Free 800-526-2446 


olen 


Yes. Ship my Omnikey/102 orderts) 1 
understand I may use it for IO daysand 
Wiwish may retura it for full product City State Zip 
coe refund. Vagree to pay for freight = 


Notes: Requires stan- 


NORTHGATE 
COMPUTER 
SYSTEMS 


13895 Industrial Park Blvd., Suite 110 
Plymouth, Minnesota 5544! 


HOURS: Mon-Fri 7am-8pm, Sat 8am-4pm central 


Name a a 
Company 
Ship to (Address) 


Phone 
Computer Brand & Type 


Cenets: 
Andrew Seybold's Outlook on 
Professional Computing 


"The feel of the OmniKey/102 is as 
Close as you're going to get fo the 
IBM standard without having the reel 


thing.” —Denaid R Witimett 
PC Computing 


"Run, scramble, hustle, bustle, get 
sett onto the phone end order this 

rd. Don't settla for enything 

less... sora 's) new CTHO2 
does everything right. | 

would not potclees eny other 

rd Period” 
keyboai 
Micronmes, Nov, 1088 


best feel, touch end jayout of any 

keyboard we know, period.” 
—Sally & Daniel Grotte 
The Robb Report, Feb 1969 


"12 function keys on the left where 
God intended them ..revolutionery 
and much needed...Better then eny 
repacaan keyboard duplicates the 
ponsivenass and tectile feedbeck 
att ae originel IBM keyboard. .A viable 
atternetive to IBM's own model 
durable, wetl-destgned, sensible end 


hes just the right feel...” —Qary Rey 


PC Week 


Sasa nn wees were ew ees eww es ec ees ee ese se see cea seeceson 


Compatibility 
dard 5-pin circular connector as on 
most IBM standard computers and 
compatibles. 

rthgate will accept COD and pur 
chase orders from credit-worthy 
buyers for quantites totaling $500 00 
of greater For quantity prices 
our corporate headquarters 612- 
953-0734 
FAX orders to 612-553-1695, 


* SHIPPING: ARGS 5 Says for ardor 
fore shipment. There- 


processing before 
aftes. shipments can be 
@ UPS Ground add $700 ea allow 


2-3 weeks for delivery 
a it Air add $25 00 ea. 
a Day Alr add $12 00 ea 


Cooyrahts 1908 Nrthgwer 
tckaatad pon bod Same Ne Pomee a 38080 


Qty ITEM SHIPPING TOTAL 








Prepaid amount enclosed $ sito 
Vis lead eet 


First Looks 


Ventura Publisher Files Managed from the Inside 





If you prefer the menu-driven 
gardens of Ventura Publisher to 
the command-line deserts of 
DOS, Desktop Manager will let 
you manage your documents in 
comfort. New Riders Publish- 
ing’s $99.95 program is de- 
signed to let workgroups keep 
track of complex publishing 
projects without leaving the 
Ventura environment. 

Desktap Manager offers 
three sets of functions, each a- 
vailable at the press of a hotkey: 
document control, file manage- 
ment, and timed backup. 

Document control lets you 
review or print a detailed revi- 
sion history of a Ventura docu- 
ment. It also gives you a list of 
all the document’s component 
files and a list of the formats as- 
sociated with each tag in its 
style shcet. Users’ initials are 
automatically attached to the 
files they work on, because 


Personal 
Measure 
Diagnoses 
Performance 
Bottlenecks 


HANOS ON 
by Winn L. Rosch 


When you start scheduling your 
coffee breaks to coincide with 
spreadsheet recalcs or database 
sorts, it’s time to think about up- 
grading your system for more- 
reasonable performance. But 
where do you start? Do you 
need a whole new system witha 
faster processor and memory, 
perhaps even a 386? Or would a 
fast hard disk be a better buy? Is 
your printing load heavy 
enough to justify the cost of a 
speedy laser printer? How can 
you know for sure? 
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Desktop Manager makes you 
enter your initials each time you 
start a Ventura session. 

File management lets you 
move, copy, rename, or delete a 
document's files while automat- 
ically making sure that Ventura 
knows how to find all the files it 


needs. Timed backup does ex- 
actly that, in intervals of 5, 10, 
15, or 30 minutes and beeps a 
warning 30 seconds before it 
saves your work to disk. All this 
takes away only 9K of RAM 
from the memory available to 
Ventura, and it doesn’t mess 
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Persanal Measure from 
Spirit of Performance will tell 
you. Unlike benchmark-testing 
programs, this $69.95 perform- 
ance-evaluation package does 
not quantify or grade the per- 
formance of a single part of your 
system. Instead, it monitors the 
software you run most often to 
determine which system re- 
sources are tapped most fre- 
quently and, therefore, in which 
area a performance improve- 
ment would be especially help- 
ful—microprocessor, disk, 
printer, or serial device. 

A TSR (terminate-and-stay- 
resident program), Persanal 
Measure hides in the back- 
ground, tracking system func- 
tions through interrupt use and 
logging the calling program and 
time of each interrupt triggered. 
A separate analysis program 
tabulates the results and pre- 
sents an on-screen or on-paper 
graphical display of resource 
usage and a chart summarizing 
the results. The program some- 
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Deaktop Manager ieta you fine-tune the reviaion hiatory of 
adocument with major and minor reviaion numbers. 


times annotates possible prob- 
lems, such as fragmented files. 
With one look, you can identify 
the anchor holding back your 
system’s performance. 

Persanal Measure’s docu- 
mentation is exemplary. While 
the program is easy enough to 
use, you'll probably want to 
read the instruction booklet for 
its discussion of the program’s 
operation, its evaluation of vari- 
ous benchmark tests (including 
those used by PC Labs), and its 
valuable performance-improve- 
ment hints. 

Incompatibilities proved 
few. Persanal Measure and 
SideKick are not the best of 
friends (a point that is docu- 
mented), but because this is not 
the sort of program you'll use 
every day, such shortcomings 
can usually be overlooked. 

Although recently updated 
to work with NetWare and Ban- 
yan’s VINES as weil as Net- 
BIOS systems (the version 
number was not changed), Per- 


around with your Ventura con- 
figuration files. 

Choosing between Desktap 
Manager and its closest com- 
petitor, System Network Archi- 
tects’ VPToolbax Advanced 
Edition, a $149 file and docu- 
mentation manager for Ventura, 
isn’t an easy task. VPToolbox 
has powerful style-sheet-editing 
functions you won't find in 
Desktop Manager. But Desktap 
Manager offers timed backups 
and revision-tracking for work- 
groups, and it can be used from 
within Ventura Publisher. De- 
pending on the functions you 
need, either program expertly 
performs tasks that Ventura it- 
self ought to know how to do by 
now. a 
List Price: Desktop Manager, 
$99.95. Requires: 8K RAM, 
Ventura Publisher 1.1 or later, 
DOS 2.1 or later. New Riders 
Publishing, P.O. Box 4846, 
Thousand Oaks, CA 91359; 
(818) 991-5392. 
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sonal Measure still needs a little 
polish. For example, the few 
extraneous numbers that occa- 
sionally appear in the status dis- 
play should be banished. 
Persanal Measure can en- 
hance anyone’s diagnostics ar- 
tillery. While its price is mod- 
est, many people may still find 
it somewhat costly for analyz- 
ing a single setup. On the other 
hand, if you need to evaluate the 
performance of several or even 
hundreds of systems, you'll find 
your dollars well spent. a 
Liat Price: Personal Measure, 
$69.95 (5%-inch disk); $74.95 
(31-inch disk). Requires: 256K 
RAM; floppy disk and hard disk; 
graphics adapter (Hercules, 
CGA, EGA, or VGA) for on- 
screen graphical display; HP 
LaserJet, Epson, or IBM 
graphics printer for graphics 
output; DOS 2.0 or later. Spirit of 
Performance Inc., 73 Westcott 
Rad., Harvard, MA 01451; (508) 
456-3889. 
ARETE S08 ON READER SERVICE CARO SS 





hy waste time doing your finances? 
Quicken slashes time and effort 
every month. ...perfectly organizes 
your finances. ..and provides instant insight 


Quicken does in minutes what used to take hours. 


Quicken actually learns your regular bills 
and reminds you when to pay them. Just confirm 


SoLong, ledium 
The World's #1 Best Seller 
Qurken is the best selling business and per- 
sonal financial software in the world. Bill Howard 
of PC Magazine (December 27, 1988) 










ee ie .is ruly truc to its name. 
Indeed, it does quicken the time required for 


dbye to Financial Hassle! 





Hello, Quicken 








Try Quicken FREE for 30 Days 
Order from the coupon below, and if you're 
not completely satisfied for any reason, simply 
return it for a full no-questions-asked refund. 


into your money matters. INEQ 5ays. "Quicken is about as =} So, why wait? Say good riddance to financial 
B e Through Financial Chores wo we a good as software ah U hassle, and sia Quicken today, 
Quicken takes the drudgery out of routine * 1988: = to use? Broadway & — Send in the coupon, or call 
finances. It automates everything from bill pay- "eye? playwright Mame") Robert a 1-800-624-8742 US. and Canada. 
ing to bookkeeping. ..reconciliation to reporting. proves. E. Lee remarks, “This astonishingly 





payment amounts, and in seconds, Quicken ioatine Do Ping: $ 5 g95 
performs 14 bookkeeping steps, categorizes No Computerese or 
expenses, and hands you printed checks Accounting Mumbo Jumbo 
addressed for r ... g. Or, pay your bills using Quicken is so easy, you're up and 
CheckFree™ th. ‘a’ .on's electronic payment running in minutes. That's because the 
system. And, Quicken keeps perfect records whole program looks and works just 
of all your handwritten checks. like the paper checkbook and register 

A Bigger Picture with Smaller Effort Scope ie ool eins oon 

Quicken automatically organizes your only how fast you finish them. 

finances. Imagine always knowing how much ‘ 
money you have...and exactly where it’s going. Powerful Business Features 
At the press of a button, Quicken generates Over half of Quicken's cus- 


insightful reports such as Income and 









tomers use it for small business 











Cash Flow, Budget vs. Actual, Balance Sheet/ 


Net Worth, Job Costing, and more. 
Relax at Tax Time 

Stop dreading tax time. Quicken keeps 
important tax data at 
your fingertips auto- NEW VERSION 3.0 
matically. In seconds, FAR MORE THAN A CHECKWRITER 
youlcan printan Quicken is now even easier, faster, and 
itemized list support- offers 50 new features, including 
ing your deductions. + New credit card, cash, asset, and 
Plus, Quicken links liability accounts for a complete 
directly to top selling financial picture. 
tax software like Turbo * Now combines information from all 
Tax* and J.K.1 ; accounts into consolidated reports 


* New reports, including Tax Sum- 
mary and Net Worth/Balance 
reports... 

© New wallet-size checks 

* Vanable monthly budget report 

* Data import and export 

Canadian dates and tax categones 

* Links with CheckFree™ the nation’s 
electronic payment system 


Your Income Tax? 


bookkeeping. Quicken pro- 
duces financial statements such 
as Profit and Loss, Balance Sheets and other 
useful management reports. It forecasts your 
cash flow, and tracks A/R, A/P, payroll, jobs, 





clients, properties, and more. 


ports from Check-Free and 
Soltware Compatibility” try Free 
ASCI Exports to ASCH Lows® I-2-3" Symphony 


‘Quattro? Excel? 

Hardware ASLIBM® PC, XT, AT® PS/2? and 
compatibles with 320K RAM and DOS 2.0 or higher. 
‘Works with your printer and monitor, we guarantee it. 
Capacity: Uniimited oumber of bank accounts and 
—— 


Special offer available in the Quicken package A service 
of CheckFree Corporation. 


Quicken is available at most computer and software stores. 





T-want to say goodbye ip financial hassle and try Quicken. 
U Ten not completely satisfied. | may return it within 30 days 
| Quicken Version 3 for IBM and compatibles, US. $5995, 


Ye 


for a full 

includes free shipping by air. California residents, please add sales tax 

For coupon orders, allow 10 days for delivery (longer to Canada). 
Mr / Ms. / Miss / Mrs. / Dr. (plewse circle) 


Name 


Ciry 
Daytime Phone 
Quicken Version 3and IBM andcomparibles C15 w'disk 0 3¥¢'disk 


2ip 





Preferred payment method (check one) 
Check enclosed (no purchase orders or COD, please) 





OVisa MasterCard O American Express 

Card No. Exp Dete 

Signature, 

Mail to Or, call. 1-800-624-8742 in US. 

“tut and Canada for charge card orders. 
Current Quicken users 

540 University Ave ‘To upgrade, call the 800 number above. 

Palo Alta,CA 94301 
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First Looks 


SmartWin: 
Better File 
Management 
For Microsoft 
Windows 





SmartWin has almost all the 
smarts that Microsoft Windows’ 
MS-DOS Executive screen 
should have but doesn’t. Rom- 
berg & Romberg’s $79 file 
manager completely replaces 
Windows’ standard menu with a 
screen that looks almost identi- 
cal to the MS-DOS Executive, 
until you notice that it lets you 
get a lot more done with a lot 
less work. 

SmartWin’s main program, 
SEXEC.EXE (short for Smart 
Executive), brings the conve- 
nience of DOS file managers 
like X-Tree into the world of 
Windows. 

You can tell SmartWin to 
warn you before overwriting 
files, or you can make it refuse 
to overwrite a newer version of 
a file with an older one. It can 
rename directories, and it lets 
you view files or change their 
dates or attributes. It lets you 
move around your disk by shim- 
mying down a graphic directory 
tree and then using ‘‘accelera- 
tor’’ keys to jump back to the 
root with a single keystroke. 

Unlike the MS-DOS Execu- 
tive, SmartWin lets you limit the 
files listed on-screen by date or 
attributes, and it lets you sort 
them in all possible ways. It 
helps you make sense of sprawl- 
ing directories by automatically 
marking files whose extensions 
are listed in WIN.INI. When 
you've marked a group of files, 
you can launch an application 
that will automatically act on 
one or all of them. 

Compared to Wilson Win- 
dow Ware’s CmdPost, Smart- 
Win has vastly richer file-man- 
agement functions. But where 
the two programs overlap, 
CmdPost is the more elegant. 
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directory data, and a graphic tree. 


For example, both programs let 
you add a list of selected appli- 
cations to their own menu, but 
only CmdPost can automatical- 
ly change to the application's 
subdirectory before running it. 
If you manage files from DOS, 
stick with CmdPost. If you want 
improved file-management ca- 


pabilities under Windows, get 
both. a 


List Price: SmartWin, $79. 
Requires: 16K RAM, Microsoft 
Windows, DOS 2.0 or later. 
Romberg & Romberg, 6938 Briar 
Cove, Dallas, TX 75240; (214) 
934-2025. 

ea hee 


PC-SIG Library Offers 
Thousands of Programs for 
Less Than 50 Cents Each 





The PC-SIG Library on CD- 
ROM perfectly illustrates both 
the possibilities and the pitfalls 
of filling a disk with 600-plus 
MB of data. For $495, you can 
have thousands of the PC-Spe- 
cial Interest Group's popular 
and little-known shareware pro- 
grams and templates to browse 
through and play with. That is, 
if you have the patience for the 
slow and clunky WordCruncher 
search interface, PC-SIG's less- 
than-helpful program listings, 
and a CD structured for the con- 
venience of the seller rather than 
the buyer. 

The CD contains programs 
from 1,240 of PC-SIG’s floppy 
disks. Every type of software 
imaginable is represented— 
from popular categories such as 
word processors, databases, 
and utilities to esoteric pro- 
grams like font editors and 
curve-fitting software. Not ev- 


ery application may be as so- 
phisticated as its nonshareware 
counterpart, but there’s certain- 
ly something for everyone. For 
$179, PC-SIG also offers the 
Personal Software Library CD- 
ROM, a scaled-down version 
that contains 365 of the best- 
selling PC-SIG disks. 

Programs are conveniently 
organized into subdirectories 
according to the original floppy 
disk’s number. Thus, the indis- 
pensable utility CED, which 
usually comes on PC-SIG disk 
number 413, can be found in the 
directory 401_500\DISK0413 
onthe CD. 

You have three ways to ac- 
cess information about the pro- 
grams. The menu-driven Word- 
Cruncher search program 
provides the most-sophisticated 
capabilities, allowing you to 
perform Boolean searches over 
the fully indexed file of program 
descriptions. PC-SIG also in- 
cludes its own categorical list of 
the software and a menu-driven 


Copy-Access program that 
switches you into your chosen 
program’s subdirectory. You 
can also treat the CD as if it were 
a big hard disk and poke around 
at will. 

Unfortunately, PC-SIG 
doesn’t make life as easy for the 
user as it could be. You can’t 
bypass the menus of Word- 
Cruncher’s slow and RAM- 
hogging interface. Once you 
have finally located the desired 
program, there is no way to 
jump—much less jump quick- 
ly—to that program’s subdirec- 
tory. You have to make a note of 
the disk number, exit Word- 
Cruncher, then use either DOS 
commands or the Copy-Access 
program to reach the directory. 

Furthermore, once the 
Copy-Access program has de- 
posited you in a given subdirec- 
tory, it terminates: you cither 
have to restart it or type cumber- 
some path names if you'd like to 
browse through additional pro- 


S. 

PC-SIG’s listing isn’t partic- 
ularly well-thought-out either. 
It is composed of disk numbers 
and titles rather than program 
names and descriptions. For ex- 
ample, under the DOS utilities 
category you find ‘‘DOS Utili- 
ties #3.’ While this method 
works for finding the larger 
shareware offerings, such as 
PC-Write, the smaller gems re- 
quire painstaking n inir g. 

If the programs were located 
in meaningfully named subdi- 
rectories, the flaws in these 
search utilities wouldn’t be so 
important. But the CD’s struc- 
ture precludes casual browsing 
with a simple DIR. 

If you like instant software 
gratification, you'll certainly 
appreciate having all these pro- 
grams at your fingertips. But if 
you don’t have the patience to 
sort out the good software from 
the bad and the ugly, get the PC- 
SIG catalog and order the pro- 
grams as needed instead. a 
Liat Price: PC-S/G Library on 
CD-ROM, Sixth Edition, $495. 
Requires: 256K RAM (384K 
RAM to use WordCruncher), 
CD-ROM drive with MS-DOS 
CD-ROM Extensions, DOS 3.1 
or later. PC-SIG, 1030 E. Duane, 
Suite D, Sunnyvale, CA 94086; 
(408) 730-9291. 
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Cool, Quiet, Reliable Power. 


STANDARD 150 $69 


Economical This UL approved, fully tested 


unit is one of the best generic 150s available. 
Ideal for basic systems. 


SILENCER 150 $129 


Ultra-Quiet Stop that irritating whine with 


the Silencer 150. Its large, low speed, West 
German fan keeps your system 5° to 15° cooler 
and 84% quieter. Virtually inaudible! Great in 
the executive suite or home office. 


TURBO-COOL 150 $149 


High Performance Upgrade your PC/XT 


with our popular, UL approved Turbo-Cool 
150. Its patented twin fan, sloped-cover design 
keeps your system 25° to 40° cooler and 50% 
quieter. Prevents intermittent data errors and 
other heat-related problems, Meets the 
demands of a fully loaded system. 


TURBO-COOL 200 $189 


Maximum Performance Put AT power and 


200% more cooling under the hood of your 
PC/XT with our UL approved Turbo-Cool 
200. Its twin fans keep your system 30° to 45° 
cooler for maximum expandibility. Perfect for 
hot rod PCs and Mini Als! 


Sdencer, Terbo-Ciaol, and Turbo 375 are trademarks of PC Pueer & Cooling, Inc 
CConapeg and Deskpro are repsteted trademarks of Compag Computer Corporation. 





STANDARD 200 $99 


Economical This UL approved, fully tested 


unit is one of the best generic 200s available. 
Ideal for basic systems. 


SILENCER 200 $149 


Ultra-Quiet Unrattle your nerves with the 


Silencer 200. Its high-efficiency, adjustable- 
speed fan offers 69% less noise with standard 
cooling. Quieter than most hard drives. Great 
in the executive suite or home office. 


TURBO-COOL 250 $189 


High Performance Protect your investment! 


Upgrade your AT/386 with our powerful, UL 
approved Turbo-Cool 250. Its high-capacity, 
adjustable-speed fan keeps expansion cards, 
hard drives, and other valuable components 20° 
to 35° cooler for up to three times longer life. 
Perfect for a fully loaded system. 


TURBO 375 $299 


Maximum Performance The choice of PC 


professionals, our Turbo 375 is perfect for 
workstations and network file servers. Includes 
line conditioning, independent regulation, 
external DC voltage adjustment, remote switch 
provision, enhanced cooling, UL approval, 
50,000 Hr MTBF, and 2-year warrantly. PC 
Magazine’s technical excellence finalist! 





CP160 


Original Portable Upgrade Give your 
Portable greater reliability and 100% more 
power with our direct replacement CP160. 
Allows 286, 386, and hard disk upgrades. 


$169 


CD270 $249 


Deskpro Upgrade The power user's power 
supply! Our direct replacement CD270 gives 
your 8086/286/386 Deskpro up to 70% more 
power and the reliability it deserves. Prevents 
nuisance rebooting. Advanced design includes 
autoselect 110V/220V. 2-year warranty. 


Our power supplies feature: 

* Full-rated power 

* UL/FCC compliance 

© 110V/220V input 

© 4 drive plugs (5 for Turbo 375) 

* Heavy-duty components 

* Low output ripple 

* OVP OCR SC protection 

* Installation instructions 

* Rigorous tesang 

© |-year immediate replacement warranty 
(2 years where noted) 


“You could buy cheaper no-name 
power supplies almost anywhere, but 
don't. PC Power and Cooling’s units 
are better made and more reliable than 
anything in the field.” 


PC/Computing 
January, 1989 





PC POWER & COOLING, INC. 


31510 Mountain Way, Bonsall, CA 92003 * (619) 723-9513 * FAX (619) 723-0075 
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Test fly the CPU 
erformance/price winners. 


Precision High Performance 

All CPU computers offer super 
fast features at prices that have the 
competition grounded. 

Our 386 models include your 
choice of MFM or RLL 1:1 hard disk 
drive controller with caching, 1}6MB 
32 BIT memory on board and 
shadow bios/video RAM features, 
so they fly much faster than the rest. 

And they support virtually 
every popular operating system to 
give you top-gun power including, 
MS-DOS, PC-DOS, OS/2, PC-MOS, 
Xenix, PICK and many others. 

Custom Ordered 

Every order is filled according to 
your specifications. Add the options 
you need. VGA Deluxe, VGA, EGA 
color, or TTL monochrome monitors. 
Specify the disk drives of your 
choice—up to 2 gigabytes, and your 
system is ready to power up. 
Authorized Novell LAN Systems 


NNOVELL 


GOLD-AUTHORIZED DEALER 
Since we're also a Novell Gold- 


Authorized Dealer we can offer 
you an entire turnkey network 
package that will take off straight 
out of the box. 

And our staff will provide design 
planning and technical expertise 
to keep it flying. 

Choose from Arcnet, Token Ring 


All 286 and 386 systems come with the following standard features: 









or Ethernet. We can even gateway our 
PCs to your IBM mainframe. 


Call now for’a free estimate. { Sonn 
Made in the U.S.A. MOTHERBOARD 
All our computers are fully as- Ew” 


sembled, burned-in and tested be- 
fore they leave our California factory. 

And since we design and 
manufacture the main system 
board domestically, we can offer 
a warranty that's longer than 
any other company—a full 18 
months on the system board 
along with an optional one year 
on-site service contract 
covering the entire system. 

Unlimited Free Support 

If you need assistance, our 
trained technical staff is on duty to 
assist you. 

And our sales technicians can 
help you plan your system and pre- 
pare a quick quotation by mail, fax 
or phone. 

Factory-Direct To You 

We can offer better features at 
the best performance/price pack- 
age because we sell factory-direct, 
so there’s no middleman. You get 
the quality and features you want, 
and savings, too, because there's 
no reseller markup. 

30 Day Money Back Guarantee 

Our systems are installed and 
running at thousands of satisfied 


across America. We guarantee you'll 
be satisfied, too. If for any reason 
within 30 days you're not, simply 
return the system for a full refund of 
your purchase price. Call toll-free 
and order now. We'll take you up 
above the rest. 


(800)824-2936 


(in California 1(800)662-61 11 
FAX ORDERS: 1(818)960-292 


Computer 
Products 
United 


Customer's Choice Since 1984 


$2803 Schabarum Ave Irwindale. CA 91706 
Inquiries (818)338-5959/Technical support (618)614-2367 
Sales. Mon-Fri 7a.m to 6p m/Sat 10am to 3p mPST 
© 1989 Computer Products United Ail nghis reserved Prncingand system 

Configuratians are subject to change without notice 


*ZERO WAIT STATE MEMORY ACCESS 
#4 1 INTERLEAVE FLOPPY/HARD DISK 
CONTROLLER WITH DISK CACHING 
*10]-KEY TACTILE FEEDBACK KEYBOARD 
WITH LARGE RETURN KEY 
*YOUR CHOICE OF EITHER | 2MB OR | 44MB 
gay 286712 $895 
= includes atl Standard Fealures, plus 
Me _-sINTEL 80286 bese cpu 
= *PHOENIX BIOS 
= + #512K RAM (EXPANDABLE TO 
AMB O-WAIT STATE MEMORY 
|] ONBOARD, ]6MB TOTAL SYSTEM MEMORY) 
*LIM EMS VERSION 4 OCOMPATIBILITY 


*SELECTABLE CO-PROCESSOR SPEED AT 6, 8, 
+ 1OOR 12M 


Hz 
*SPECIAL 10-YEAR-LIFE BATTERY 

5 

wi 386/20 ..24: $1,895 

Includes all Standard Features, plus 
| is. SINTEL 32-BIT 80386 20MH2 CPU 
seem *! MB RAM (EXPANDABLE TO. 

mae’ |6MB32-BIT MEMORY ON 
| == BOARD) 
) *384K BIOS SHADOW RAM 
* *LIM EMS VERSION 4 0 SUPPORT 

*SUPPORTS 80387-20OR WEITEK 3167 

CO-PROCESSOR 
®CACHE MEMORY OPTIONAL 


HIGH DENSITY FLOPPY DRIVE 

#2 SERIAL PORTS, | PARALLEL PORT AND 
1 GAME PORT 

*6 EXPANSION SLOTS COMPATIBLE WITH ALL 
ADD-ON CARDS 

*KEYBOARD SELECTABLE SYSTEM SPEED 


7 
a, 512k RAM (EXPANDABLE TO 
== &MBO WAITSTATE MEMORY 

ONBOARD 16MB TOTAL SYSTEM MEMORY) 
SUP TO 384K BIOS SHADOW RAM 
*LIMEMS VERSION 4 0 DRIVER INCLUDED 
SELECTABLE CO PROCESSOR SPEED 

AT6 8, 100R 12 MHz 


*INTEL 32 BIT 80386 25MHzCPU 

ae * MB RAM IEXPANDABLE TO 

= 16MB32-BITMEMORY ON 
———— BOARD) 
*384K BIOS SHADOW RAM 
*LIM EMS VERSION 4 0 SUPPORT 
*SUPPORTS 80387-25 OR WEITEK 3167 

CO-PROCESSOR 

*CACHE MEMORY OPTIONAL 


286/20 «m$1,195 


Includes all Siandard Features, plus 
*HARRIS 60286 20MHz CPU 
*A WARD BIOS 


386/25 «$2,295 






2 





Includes all Standard Features, plus“ 


WITH TURBO INDICATOR NEWISPECIAL 
*EXCLUSIVE SAFETY 15 SEC DELAY HARD- Za INTRODUCTION 
WARE RESET 


*FIVE HALF-HEIGHT DRIVE BAYS 

*200W POWER SUPPLY 

*SYSTEM BOARD MADE IN USA 

*®18 MONTH MANUFACTURER WARRANTY ON 
SYSTEM BOARD/I YEAR ON PERIPHERALS 


MB 386SX woe $1,295 
_ 


Includes all Slandatd Fealures plus 
*INTEL 32 BIT 803865X CPU 

a *AWARD BIOS 

yes Y *512K RAM (EXPANDABLE TO 

—————_ #MBO WAIT STATE MEMORY 
ONBOARD 16MB TOTAL SYSTEM MEMORY) 

*@UP TO 384K BIOSSHADOW RAM 

*LIM EMS VERSION 4 ODRIVER INCLUDED 

*® SUPPORTS INTEL 80387SX CO PROCESSOR 


30 Day Money Back 
Guarantee ZS 


VISA, MC, personal and cashier's checks and 
POs welcome 
"The CPU 386/20 performed [7 \) 
Sawlessly. .a good choice x 3 


at the right price.” Nov BB 


yf “CPU 386/25 ts pertor- 
a ‘WEEK mance is top notch" FebB9 


IDEALLAN WORKSTATION 
OUR SUPER 
= 
—__. 


12MHz 186 TURBO 
SOSSEE Features $695 
*INTEL 16-BIT 80C186CPU 
RUNNING AT 12 SMHz 
FULLY XT COMPATIBLE 
®ZERO WAITSTATE MEMORY 
ACCESS 


*S12K RAM {EXPANDABLE TO 
2MB ON BOARD 
*SUPPORTS 80187 
CO-PROCESSOR 
*REAL TIME CLOCK WITH 
BATTERY BACKUP. 
*FLOPPY CONTROLLER (SUPPORTS. 
360K, 720K, 1.2MBOR | 44MB FD) 
*YOUR CHOICE OF EITHERONE 
1 2MBOR | 44MB FLOPPY DRIVE 
*KEYBOARD SWITCHING CPU L 


SPEED 

* 1 SERIALAND 2 PARALLEL PORTS. 

*3 ACCESSIBLE HALF-HEIGHT 
DRIVE BAYS 

*1 HIDDEN 34° DRIVE BAY 

*EXCLUSIVE SAFETY | SSEC 
DELAY HARDWARE RESET 

*TTL AMBER MONOCHROME 
MONITOR 

*MONOCHROME GRAPHICSCARD 

*SYSTEM BOARD MADE INUSA 

#18 MONTH MANUFACTURER 
WARRANTY ON SYSTEM BOARD 
71 YEAR ON PERIPHERALS 

*16MHz OPTIONAL 








First Looks 


HiJaak 
Converts 
Graphics 
Files from 
One Format 
To Another 





Someday target application pro- 
grams will easily be able to ac- 
cept graphics in all file formats. 
Until that day comes, Inset Sys- 
tems’ Haak will let you trans- 
late images from one format to 
another. 

HiJaak handles conversions 
toand from .PCX, TIFF, .MSP, 
CompuServe .GIF, .CUT, 
.IMG, and .WPG. This versa- 
tile $149 graphics-translation 
engine also converts files to and 
from bitmapped Amiga (IFF) 
and MacPaint (MAC) files. 

But that’s not all. HiJaak 
can grab any screen image and 
convert it to 300-dot-per-inch 
(PCL) LaserJet format. (If you 
want to view a captured screen 
or modify its size and color, 
you'll have to buy HiJaak bun- 
dled with Inset, a second pro- 
gram that duplicates HiJaak’s 
screen-capture Capabilities but 
adds editing functions.) It can 
convert HPGL to bitmapped 
formats and can output (but not 
accept as a source) Encapsulat- 
ed PostScript (.EPS) files. 

Although HiJaak does not 
support conversions to or from 
.CGM (Computer Graphics 
Metafile) or SCODL (Matrix’s 
film-recorder format)—the 
dominating standards in 35mm 
graphics—it does handle con- 
versions to and from a number 
of popular PC fax board file for- 
mats. Another useful conver- 
sion feature lets you grab ASCII 
text screens and substitute Hi- 
Jaak’s own object-oriented 
font, which will give your text a 
typeset-quality look. 

Whether you use its batch 
mode or simple pop-up menu, 
HiJaak is very easy to operate. 


You specify the current format 
in Column A and the destination 
format in Column B. The RAM- 
resident screen-capture pro- 
gram is well-behaved, and the 
batch mode offers you some 
handy maneuvers. 

Although it is easy to use, 
HiJaak won't make the conver- 
sion process error-free. The 
success of a conversion can de- 
pend on how much the user 
knows about the file format and 
how much a particular format 
varies from a graphics standard. 
For example, my target applica- 
tions did not recognize some 
conversions to .PCX format. 
According to Inset Systems, its 
.PCX format includes color pal- 
ette information that some ap- 


pared 
elect Bleck 





To insert a block into a drawing, you select tha desired 


plications can’t handle. In addi- 
tion, the colors of the Harvard 
Graphics screens that | captured 
were altered after HiJaak con- 
verted them to .PCX and .EPS 
formats. 

But when conversions go 
smoothly, the program is a mi- 
nor miracle. If you're tired of 
using four-letter words to de- 
scribe three-letter file exten- 
sions, HiJaak is worthatry. 
List Price: HiJaak, Version 
1.1B, $149; $199 with inset. 
Requlremants: 256K RAM; 
CGA, EGA, VGA, or Hercules 
graphics board; DOS 2.0 or later. 
Inset Systems Inc., 71 
Commerce Dr., Brookfield, CT 
06810; (203) 775-5866. 
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block from Block Librarian'a menu screen by using a 
mouse or digitizer and then drag It into placa. 


Block Librarian Retrieves, 
Stores Blocks for AutoCAD 





One of AutoCAD’s niceties is its 
ability to create blocks, or col- 
lections of objects grouped to- 
gether to form a compound ob- 
ject. Once you assign a block 
name to a group of objects, you 
can use that name to insert the 
block into adrawing, thus creat- 
ing a library of reusable objects 
and speeding the creation of the 
design. 

But aside from blocks that 
have already been inserted into 
the current drawing at least 
once, AutoCAD won't give you 
a list of block names to choose 


from, which makes things diffi- 
cult if you want to add a block 
but have forgotten its name. 
SoftSource’s Block Librarian 
will help you out. The $495 
block storage-and-retrieval sys- 
tem for AutoCAD, Releases 9 
and 10, takes the guesswork out 
of selecting blocks by letting 
you interactively choose them 
from on-screen menus. 

Block Librarian offers you 
two ways of selecting a block. 
You can pick an image from a 
table with a mouse or digitizer, 
and then drag it into place. Or 
you can pick a description of a 
block from an attributes menu. 
This method lets you choose a 


block not on its appearance but 
on its attributes, which is Auto- 
CAD’s term for free-form tex- 
tual information that is attached 
to a block. Selecting a block by 
its attributes is useful when two 
or more blocks are so similar 
that they are hard to distinguish 
by sight. Block Librarian also 
lets you assign descriptive attri- 
butes to a block with an attribute 
editor, but those attributes must 
conform to the editor’s format if 
they are to be usable by the pro- 


Block Librarian uses a pair 
of new commands, BL and 
BLA, to deliver these enhance- 
ments. The BL command brings 
up a 10 by 10 array of squares 
representing 100 library pages 
with space for 100 blocks each 
(resulting in a maximum of 
10,000 blocks per library), and 
then prompts you to pick a page. 
After you’ve chosen the block 
you want, Block Librarian 
brings you and the block back to 
the same point in AutoCAD 
you'd have been at had you 
gone the conventional route, 
typing INSERT and entering a 
block name. You use the BLA 
command to select a block by its 
attributes. 

You can expand Block Li- 
brarian by adding new blocks, 
which are defined the same as 
they are in AutoCAD and as- 
signed amenucell. A utility that 
comes with the program helps 
you update the screen menus. 

Block Librarian can also 
work with AutoCAD block li- 
braries sold by third-party sup- 
pliers. Unfortunately, the pro- 
gram itself comes with only a 
handful of blocks. In light of the 
relatively high price that Soft- 
Source is asking for the pro- 
gram, the company might have 
thrown in a few hundred electri- 
cal or architectural symbols. 
Still, if your use of AutoCAD is 
block-intensive, the time Block 
Librarian will save you and the 
convenience it will add easily 
justify the cost of the program.= 
List Price: Block Librarian, 
Release 10.0, $495 (U.S. and 
Canada), $695 (intemational). 
Requires: AutoCAD, Release 9 
or 10, 640K RAM, DOS 2.0 or 
later. SoftSource, 301 W. Holly, 
Bellingham, WA 98225; (206) 
676-0999. 
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| ACCOLADE 
Test Orwe 2200 
ADORE 
Mtustretor/Wendows 40900 
Albus 
Pagemaker 49900 
ALPHA 
Alpha/Four 31900 
an SMALL BUSINESS 
ign Cad 159.00 
ea Cad 30 209 00 
APPLAUSE 
Perfect Addition 
APPLICATION Tacnmouss, 
| Pizazz Pls 89.00 
ASHTON-TATE 
DBase Vv 499.00 
Framework Ill 455 00 
Meera 70 
es 
Multimate Adventage Il 235 00 
ASK SAM 
| Ask Sam 179.00 
| AUTODESK 
Autosketch2 0 00 
BANNER BLUE 
Org Plus $500 
BLOC PUBLISHING 
| Formtool $00 
; BLAISE 
Turbo C Tools 97 00 
Turbo Power Tools Plus 92.00 
Turbo C 99.00 
Turbo Pascal 99.00 
Turbo C Pro 163.00 
Turbo Pascal Pro 188.00 
Quattro 185 00 
Sidekick Plus 13500 
Turbo Assembler/Debugger 99 00 
47300 
1 Ow Plus 4900 
[AT 
Fast Trax 300 
RRODERBUND 
Print Shox 3900 
| Memory Mete 4500 
| sumpisese 
| DB Fast/DOS 6000 
BUTTONWARE 
PC File DB 00 
CALIFORNIA SCIENTIFIC 
Bramnmaker 79:00 
CENTRAL POINT 
| PC Tools Deluxe 7900 
Copy i PC 25.00 
CHANNELMARK 
Quick Schedule Plus 4900 
CHRONOS 
Who-What When 1900 
Professional Developer 409 00 
COMPUTER ASSOCLA 
Supercaic 5. 31900 
Superproject Expert 455.00 
| CONCENTRIC DATA 
| A&B Report Writer 10800 
CORE 
| Corefast 7900 
CROSSTALK 
Crosstalk Mark 4 12500 
Remote 2 9500 
DAC 
Lucid 30 00 
DAC Eacy Bonus Pack 11500 
DAC Easy Accounting $900 
DATABASE 
Dataease 40 49900 
DATASTORM 
Procomm Plus 4900 
DELRIHA 
Perform 17200 
DELTA TECHNOLOGY 
Direct Access 5500 
DIGITAL RESEARCH 
Gem Arting 28500 
Gom Oraw Plus 17900 
DHNTALK 
Smalltalk ¥286 145 00 
DYMAMIC MICROPROCESSOR 
PC Anywhere Ill 80.00 
ELECTRONIC ARTS 
Mavis Beacon Teaches Typing 3500 
Deluxe Parat Il 63.00 
ePyx 
Calitorma Games 2500 
FIFTH GENERATION 
Festback Plus 10900 
FORMWORX 
| Formmworx w/Fill & File £9.00 
Fox 
Foxbase Plus 19900 











FUNK 

Sideways 4200 
Altways 8500 
GAZES 

QDds I! 3900 
GENERIC 

Genenc CAOD Level 3 16900 
GIBSON 

Sprnnite 5000 
GOLDEN BOW 

V Cache 4500 
HAVENTREE 

Interactive Easy Flow 11500 
Ll 

oos4n 17500 
Displaywnite V 28900 
INDIVIDUAL 


101 Macros For WordPerfect 4500 
“ser 





Inset Plus 13900 
INSIGHT DEVELOPMENT 
Laser Control 8500 
Print-A-Plot 105 00 
InTuIT 
Oucken 3500 
LaseRco 
Go Script 139.00 
Go Senpt Plus 269 00 
LEARNING COMPANY 
Reader Rabbit 2500 
27500 
Other Products Call 
MATHSOPT 
Mathcad 21500 
MECCA 
Managing Your Money 41900 
MERIDIAN 
Carbon Copy Plus 115 00 
MICROGRAFK 
Windows Graph Plus 32900 
Designer 449 00 
MICROLOGIC 
Tornado 5500 
MICROLYTICS 
Gofer 4200 
MICROPROSE 
F19 Steaith Fighter 4900 
MICROLIM 
ABase Far OOS 489.00 
MINDSCAPE 
Balance of Power nm 
mULTISOFT 
PC Kwik Power Pack 7300 
mIcROSsoFT 
‘Quickbasic 57 00 
Quick C 67 00 
Windows 286 6700 
Windows 386 135 00 
(| Excel 24900 
Comper 700 
er 
| 209 00 
Flight Simulator 3500 
| MICROTEKNOLOGY 
Softbytes 286 35.00 
Clipper 43300 
NEW ENGLAND 
Graphrin-The-Bax 75 00 
NOLO 
Willmaker 3500 
NORTH EDGE 
Timeslips Il! 168.00 
HOVELL 
Advanced Net 2 15 1895 00 
Other Products Call 
ow. 
Guide 163.00 
PAPERBACK 
VP Planner Plus 123900 
PATTON & PATTON 
Flowcharting II Plus 139.00 
PAUL MACE 
| Mace Utuities 5500 
| PRACHTREE 
Cmplte Acting W/Dats Qury 235.00 
PRESOFT 
he 265 00 
Smarterm 240 209 00 
PRRSONICS 
Uttavision 7300 
See More 123 4900 
PETER NORTON 
Norton Utilities 5900 
Commander 5200 
Norton Utinties Advanced 8800 
POLARIS 
Packrat 26500 
PRECISION SOFTWARE 
Superbase 4 49900 
PRIME SOLUTIONS 
Oisk Technician Advanced 119.00 
Primetime §8 00 
PROXIMITY TECHNOLOGY 
! Choice Words 6500 


ORDERS CALL 800 733 3888 eo" oeein tee. 


PusTECH 





| File Organizer 145 00 
QUAID 
| Copywnte 5500 
| GUAMTAS 
‘386 To The Max 6000 
QUARTERDECK 
Desquew 7900 
EMM 388 3700 
REFERENCE 
Gremmatik tll 5200 
RIGHTSOFT 
Aightwriter §2.00 
RIX 
Color VGA Paint 109.00 
ROYKORE 
Dpus One 27500 
ian ws 
SANTA CRUZ ormranions. 
SCO Operating System 286 40500 
sCcITOR 
| Proyect Scheduler 4 42900 
SIERRA ON-LINE 
Leisure Suit Larry #2 2o 
| Kings Quest IV 2 
Space Quest Ilf Th 
MON & SCHUSTER 
Webster Prot Thesaurus 7900 
| SOFTKLONE 
Murroc lil 5500 
SOFTLOGIC 
Orsk Optimizer 4500 
SOFTWARE DIRECTIONS 
Prt O 8900 
GOPTWARE MASTERS 
Flesh 49.00 
SOFTWARE PUBLISHING 
Harvard Graphics 789.00 
PFS 1st Publisher 79.00 
PFS Ist Choice 
PFS Ist Graphics 00 
Professronal Write 139.00 
Bret 169.00 
SPECTRUM 
Tems 24.00 
Fetcon-AT 200 
srsc 
Statgraphics 589 
STORAGE DIMENSIONS 
| Speedstor 
SUBLOGIC 
Jet 200 
Scenery Disks Call 
SYMANTEC 
O&A 72900 
Timeline 383 00 
Grandview 183.00 
SYMSOFT 
| Hotshot Graphics 149.00 
| SYSTEMS ghee 
Software Bridge 
THREE D GRAPHICS 
Perspective Jr 109.00 
TIMEWORKS 
Publish It! 12500 
TRAVELING SOFTWARE 
Laptink Il 65.00 
Viewlink, oO 
TURBO POWER 
Turbo BTrea Filer 7900 
‘Turbo Professional 79:00 
UNISON WORLD 
Printmaster Plus 200 
| vamsasorr 
OB Man¥ 13900 
WHITE CRANE 
Brooklyn Bridge 7500 
WOLFRAM RESEARCH 
Mathematica 366 $99.00 
WORDPERFECT 
Word Perfect 23300 
| Word Perfect Library 6900 
Word Perfect Network 35500 
WORDSTAR 
Wordstar Professional 5 5 233.00 
ORDER! 
= 





(818) 
347- 
|\9977 









| Vram VGA 256K 


| Weshipte 
| APOEFPO 





Quicksilver Diamond 9 00 
OBXL Diamond 145 00 
XEROX 
Ventura Publisher 519 00 
Xerox Presents 31900 
xoR 
NFL Challenge 5900 
xTREE 
Xtioa Pro 6900 
Publishers Paintbrush 189.00 
HARDWARE 
R 

Computers Cail 
AST RESEARCH 
§251/11 Enhanced 599 00 
Sux Pak Pius 64K 12900 
av 
VGA Wonder 256. 500 
RELKIN/DATAIPEC 
Cables/Switchboxes Call 
CENTRAL POINT 
Copy 1! Option Deluxe 11900 

is 
Ruby Plus 60 
gl 
IPS +100 Power Backup 97900 
EVEREX 
Internal 2400 Modem 14900 
Computers Call 
FIFTH GENERATION 
Logical Connection 512K 529.00 
HAYES 
Smartmodem 2400 44900 
HEWLETT PACKARD 
Font Cannidges Cail 
iBe 
pl aes Battory 1950 
Moore ove Board Plus 512K 449 00 
Coprocessors Call 
KENSINGTON 
Masterpiece Plus 10900 
KEYTROMIC 
KB101 Plus Keyboard 9900 
«YE 
Genius Mouse 5400 
LOGITECH 
Scanman PC 199.00 
New Logimouse 8900 
MICROSOFT 
Bus or Serie! Mouse w/Pamt 109 00 
MICROSPEED 
Fest Trap Sere! 6500 
MOUSE SYSTEMS 
Bus of Serial PC Mouse It 6900 
NEC HOME 
Multisyne 30 73900 
ORCHID 
Pro Designer VGA Plus 409 00 
PANASONIC 
KXP 1124 Printer 6900 
P = 
VGA Plus 23500 
POLAROID 
EGA Palette 239900 
PLUS 
Handeard 40 699.00 

PERIPHERALS 

2400 External Modem 179.00 
SEAGATE 
Hard Disks Call 
SUMMAGRAPHICS 
Summasketch Plus 12x12 419.00 
SYSGEN 
Bridge File w/adaptor 289 00 
TOSHIRA 
Printers Call 
TOUCHBASE 
Workdpart 2400 Modem 


Worldport 2496 Fex Modem 
VIDEOC 7 


PO 
Boxer 
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WELCOME 


CORPORATE 
ACCOUNTS AN 

INTERNATIONAL 

ORDERS 


> IMMEOIATE SHIPMENT ON PURCHASE 


















ORDERS FROM OOVERNMENT AND STATE AGENCIES, 

CITIES, COUNTIES, SCHOOL ANO UNIVERSITIES. 

» Prices subject to choege without notice eed while stecke 
last. > We Ship the latest versions. > Wo accept Visa, Mastor 


cord, Americae Express. > 2% Surcharge on American Express. 
» Ptoase call (818) 347-9400 for on Authorization # for defective goods or 








your return will aot be eccepted, > Oue to copyright lews we connot 


hack any softwere where the seal has boen brokan. > °S mieimum shipping 
por item, less on bulk orders. > °9 Blue Label shipping, $3.50 C.0.0 charge. 
> Heavier items are charged accordiegly. > Wa do not gunranton compatibility. 







» Cail for prices for any software item not included ie t 


ed. > Order deek opee 7 0.m. 


toSp.m. (PST), Seturday 10 a.m, -2 p.m. {PST). > P.0, Box 10598,Canoge Park, CA 91309, 
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Canoga Park, CA 91304 > Customer Service 818 347 9400, 


Goneral Office 347 7500 
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New& Improved 


News of Announced Products and Upgrades 


Math Coprocessors 
Provide Alternatives 
To 80287, 80387 


Jumping into the tiny numeric coprocessor 
market that’s currently composed of Intel’s 
mainstream products and expensive, power- 
ful coprocessors from Weitek, Integrated 
Information Technology now provides us- 
ers with 80287 and 80387 coprocessors that 
offer faster performance than their Intel 
equivalents, for the same price. 

The IIT-2C87 and the 1IT-3C87, both 

CMOS devices, are plug and code compatible 
with the Intel 80287 and 80387, respectively. 
Since they require fewer clock cycles to per- 
form the same operations, the IIT-2C87 is al- 
most 200 percent faster, and the IIT-3C87 is 
50 percent faster than the competition, ac- 
cording to the company. 

In addition, the IIT-2C87 includes extra 
functions from the 80387 instruction set, such 
as IEEE COMPARE, IEEE REMAINDER, 
and a larger range for transcendental func- 
tions. It can operate at clock speeds of 10 or 
20 MHz; the IIT-3C87 comes in 16-, 20-, and 
25-MHz versions. 

List Price: IIT-2C87, $299-379; lIT-3C87, 
$499-799 Integrated Information Technology 
Inc., 2540 Mission College Bivd., Santa Clara, 
CA 95054; (408) 727-1885. 
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HOT PROSPECT 


PORTABLE ETHERNET ADAPTER PLUGS INTO 
PARALLEL PORT 
Xircom launches the first of its planned connectivity products with the $695 Pocket Eth- 
emet Adapter. The unit, especially useful for laptop and portable computer users, plugs 
into any parallel printer port and connects an 1BM or compatible computer to an Ethemet 
or IEEE 802.3 local area network. 

The Pocket Ethernet Adapter has a data-transfer rate of 10 megabits per second and 
includes a Loopback self-test capability. Currently, two models of the unit are available: 
one for Thin Ethernet applications and another for external MAU applications, including 
Thick and Twisted Pair Ethernet. 

Both adapters weigh just 5 ounces and measure 0.85 by 2.45 by 5.15 inches (HWD). 
On-board memory consists of an / 
8K network buffer (expandable to 
32K) and 256-bit EEPROM con- 
figuration storage. Drivers for 
Novell’s NetWare, Versions 2.0 
and 2.1, are also included. 

Liat Price: Pocket Ethemet 
Adapter, $695. Xircom, 22231 
Mulholland Hwy., #114, 
Woodland Hills, CA 91364; (818) 
884-8755. 
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The Pocket Ethernet Adapter from Xircom 
plugs Into any parallel printer port, 
facllitating easy Installation and removal. 


Budget Express Adds Spreadsheet 
Outlining to Lotus 1-2-3 


contents of hidden cells to disk; also, the add- 


For those who use Lotus 1-2-3 primarily to 
create budgets, plans, forecasts, or other fi- 
nancial applications, Symantec’s The Budget 
Express promises to make the job go a whole 
lot faster. The $149 Lotus 1-2-3 add-in, 
which is being marketed jointly by Symantec 
and Lotus, supports Releases 2.x of /-2-3. In- 
corporating Symantec’s -outlin- 
ing capability, The Budget Express allows us- 
ers to work on any 1-2-3 spreadsheet as if it 
were an outline. 

Youcan define specific hierarchies of data 
within a worksheet, collapse and expand col- 
umns and rows, and maintain complete con- 
trol over the depth of detail 
you wish to view. With a 
single keystroke, you can 
collapse a full spreadsheet 
to show just general subto- 
tals and summaries. To 
conserve memory, The 
Budget Express saves the 

















in directly supports extended memory. 

The Budget Express also offers goal track- 
ing, a feature invaluable when it comes to 
modifying a budget. An on-screen ‘‘score- 
board”’ displays both current and target val- 
ues, thus allowing the user to view the effect 
of his changes instantly. Symantec has incor- 
porated commonly used functions, such as to- 
tals, percentage change, and running totals, 
into menu choices. 

The package can also consolidate dissimi- 
lar spreadsheets by matching rows and col- 
umns, labels and locations, or by following 
the user’s own specification. When creating 
spreadsheets, the Budget Express can auto- 
matically fill in projected dates as column 
headers. 


List Price: The Budget Express, $149. 
Requires: 64K free RAM, Lotus 1-2-3, 
Release 2.X, DOS 2.0 or later. Symantec 
Corp., 10201 Torre Ave., Cupertino, CA 95014; 
(408) 253-9600, (800) 635-6887 (orders). 
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New & Improved 


‘American Mitac Offers 
Micro Channel 
386SX-based System 


With Intel's 386SX chip rapidly becoming an 
attractive and cost-effective alternative to 
both its aging cousin, the 286, and its power- 
ful older brother, the 386, many PC vendors 
are rushing to bring new SX-based machines 
to market. American Mitac Corp.'s $2,995 
Mitac MPS2386 offers a new twist; featuring 
Micro Channel architecture, it is one of the 
first machines to compete directly with IBM's 
new PS/2 Model 55. 

The Mitac MPS2386, in its standard con- 
figuration, comes complete with MB of 100- 
nanosecond RAM (expandable to 8MB); a 
1,024 by 768 enhanced Super VGA graphics 
adapter; six expansion slots; parallel, serial, 
and mouse ports; one 34-inch 1.44MB flop- 
py disk drive; and MS-DOS 3.3. The compa- 
ny also offers OS/2. 

Also available as options are 32-inch 40- 
and 100MB hard disks, retailing for $650 and 
$1,375, respectively (a disk controller lists 





American Mitae'a 386SX-based 
MPS2386 computer features Micro 
Channel architecture. 


for an additional $69). Both disks are in- 
stalled internally, leaving room for two half- 
height 5%-inch storage devices. 

List Price: Mitac MPS2386, $2,995. American 
Mitac Corp., 410 E. Plumeria Dr., San Jose, CA 
95134; (800) 648-2287, (408) 432-1506 (in 
Caiit.). 
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IMPROVED 


FaceCard Facilitates 
Background File 
Transfers 


Whatdo you do when it absolutely, positively 
has to be there overnight? The $699 FaceCard 
will let you send and receive documents, 
data, or any other sort of information auto- 
matically, without PC power. 

Face Technologles’ communications 
board fits into any slot on an IBM PC or com- 
patible machine. The software allows you to 
schedule data transfers for designated times. 
An independent power supply enables back- 
ground transfers, and the 256K on-board 
RAM stores the data until you are ready to 
download it to your hard disk. Transmission 
takes place via a 1 ,200- or 2,400-bit-per-sec- 
ond Hayes-compatible modem. 

Since the data sits in memory, unautho- 
rized users cannot access your hard disk, even 
if the PC is part of a network. The 8-bit board 
uses a 6-MHz processor and a continually re- 
charging DC backup battery to protect data 
from loss or damage during a temporary pow- 
er failure. 

List Price: FaceCard, $699. Face 
Technologies Inc., 3711 Piaza Dr., #1, Ann 
Arbor, MI 48108; (313) 662-8008. 
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OS/2 Presentation Manager Toolkit—The $500 toolkit includes all the 
software and documentation needed for Presentation Manager application 
development. It consists of Softset, a collection of graphical tools for PM; 
four OS/2 Presentation Manager books; hypertexi-based QuickHelp 
documentation; 3MB of sample code; and 2 hours of Microsoft OnLine 
electronic support. Each is also available individually. Softset retails for 
$150 and includes a dialog box editor, font editor, icon editor, and resource 
compiler. The books, Volumes | through 3 of the MS OS/2 Programmer's 
Reference Library and Programming the OS!2 Presentation Manager, by 
Charles Petzold, range in price from $19.95 to $29.95; and the sample code 
and QuickHelp on-line documentation are available as a package to Softset 
owners for $150. Registered owners of the 
earlier OS/2 Programmer’s Toolkit can upgrade 
to the complete Presentation Manager Toolkit 
for $200. Microsoft Corp., Redmond, Wash., 
(206) 882-8080. 


DesignCAD 3D, Version 2.1—American Small 
Business Computers has added more than 50 
new commands and a number of speed 
improvements to its PC-based CAD system, 
including Boolean operators, automated slide- 
simulation of multiple light sources, improved 
mouse and hardware support, and the ability to 
create complex surfaces by use of patching and 


Webster algorithm blending. DesignCAD 3D, Version 2.1 of DesignCAD 3D features new 
Version 2.1, retails for $399. Current DesignCAD shading and zoom capabilities. 
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3D users may upgrade to the new release for $35. American Small Business 
Computers, Pryor, Okla.; (918) 825-4844, 


BRIEF for OS/2—BRIEF, the program editor from UnderWare, is now 
available for OS/2. The new release, BRIEF for OS/2, contains all the 
features of its DOS counterpart, plus a few new ones. The package allows 
users to edit a program in the foreground while their compiler runs in the 
background under BRIEF’s control. If acompiling error occurs, BRIEF will 
alert the user and display both the error message and the offending line of 
code. The new release also features a C-like macro language syntax, in 
addition to the Lisp-like syntax found in the DOS version. BRIEF for OS/2 
is a character-mode application and has a retail 
price of $195. Owners of BRIEF for DOS can 
upgrade for $145. UnderWare Inc., Boston, Mass.; 
(800) 343-7308, (617) 267-9743 (in Mass.). 


Maptnfo, Version 4.0—The latest release of 
Mapinfo's desktop mapping package supports 
Novelt’s NetWare-based LANs, allowing multiple 
users to simultancously access maps and data. 
Each user can create separate overlays for a 
files protect data integrity. The package also 
contains a number of new features, including a 
database of 5-digit ZIP codes, user-defined symbols 
and icons, an extended character set suitable for 

CONTINUES ON PAGE 56 





BORLAND'S PARADOX 3.0 


Multiuser Relational Databases 
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InfoWorld, April 10, 1989 


The bottom line is 8.9 


InfoWorld magazine tested Call 800-345-2888, ext. 100. 
and compared multiuser databases. We'll send you a free Trial Version 
With a bottom line score of 8.9, of Paradox 3.0 
Borland’s new Paradox® 3.0 beat = anda reprint 
the well-knowns and unknowns of InfoWorld’s 
hands down. multiuser data- 

So read what InfoWorld’s base review. 
Report Card says about relational 
databases—and if you'd like to try 


Paradox 3.0 first, there’s one more 
thing you can do. 





BORLAN D 


Code MP64 


Reprinted sith permusston from InfoWorld Paradox is a regutered trademark of Borland International. Copyright ©1989 Borland Internahonal, Inc. All rights reserved. BI 1326 
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ae New & Improved 


Portable Hard Disk 
Compatible with 
Any Computer Kawsitec 


LLL 





A hard disk is a great convenience for any PC 

user, but for many laptop computer owners The 20MB Weltec Portable Hard Disk 
it’s been a convenience hard to come by. connects through your computer's 
Weltec Digital’s Portable Hard Disk (PHD), | RS-232 serial port. 

a $1,000 battery-powered portable hard disk, 








claims compatibility with any system, be- The 20MB PHD uses MFM encoding and 
Mim REATEST TO SCAN cause it connects through the computer’s RS- —_—has a 14:1 interleave. Average access time is 
LARGE IMAGES, 232 serial port. CONTINUES ON PAGE 59 


up to 14” x 14” In 3 scans. MERGE 


leony 
XCELENT COMPATIBILITY 





CONTINUEO FROM PAGE 54 
ee a ER ONARERK addinonal fonts. The package retails 

for $750, and a complete array of 
UMBER ONE IMAGE EDITOR digitized maps are available 

separately, ranging in price from 
Powerful ScanEdit II lets you Edit, $95 to $2,000 each. Additional node 
Condense, Zoom, or Mirror. packs cost $595 each and a set of 
MPRESSIVE MULTI-WINDOW three retails for $1,195. Current 
SCANNING MapInfo users who are on support 


can receive the new version free of 





ie etl a er aA charge, The support contract is $295, 
with a yearly renewal fee of $195. 
NMATCHED PRINTER MapInfo Corp., Troy, N.¥.; (800) 
SUPPORT FASTMAP, (518) 274-8673. in N.Y. 
Print true to size images on dot 
matrix of laser printers The New Print Shop—the latest. Mapinfo provides an orthogonal projection of 
UPERIOR SCANNING incarnation of Broderbund’s The the globe for use with your own data. 


Print Shop features greater graphics 
flexibility, including higher resolution: multiple images per page: the ability to place graphics 


ned ine Sar, aero anywhere on a page; flipping, resizing, and centering capability, and WYSIWYG page preview. 





RR Ce Oy oe ee Broderbund has also integrated the calendar creator from The Print Shop Companion into The New 

INCLUDES: Print Shop and added mouse support. The Print Shop lists for $59.95. Current users may upgrade 
: geo seonner and for $20; if you upgrade within 90 days of original purchase, the upgrade is free. Broderbund 
: oe sews Software, San Rafael. Calif., (415) 492-3200. 
FONTS: is 405mm OverDrive 2—The latest release of OverDrive Systems” document-assembly add-on for WordPerfect 
© Resolution 100-400 DPI switch features two new options: MergeLink. which imports data directly from dBASE, ASCII, or word 
» Pore cic scole processing files; and Data Diary, a built-in data filer. OverDrive 2’s other enhancements include 
e poang’irg ness pop-in paragraphs and memo fields, and the package allows for a greater number of fields per 
- oi h EGA Hercules document. The package ships with OverDrive’s General Business Series of preformatied templates 
e By 1BM PC/XT/AT, PS-2/25 & and forms. OverDrive 2 is available for WordPerfect 4.2 and 5.0, as well as Microsoft Word, and it 

& com retails for $149, Current OverDrive users can upgrade for $49. A network version is also available 
@ (00S Version 3, 640K RAM, 4 

Mouse required pe for $349. OverDrive Systems Inc., Cleveland, Ohio, (216) 292-3425. 

CHOOSE THE BEST, GS-4000 - 
Onty $279.00 


Intel Above Board MC32— Intel's newest addition to its line of memory boards provides upto 8MB 

of expanded of extended memnry fnrthe IBM PS/2 Models 70 and 80. The board is fully compatible 

with OS/2 and OS/2 Extended Edition and retails for $595 forthe OK version, A 4MB version, using 

1BM 80-nanosecond Single In-Line Memory Modules, is available for $2.895. The Above Board 
MC32 can be cnnfigured to run at zero-wait-states and is fully compatible with all EMS 4.0 software. 
Intel Corp., PCEO, Hillsboro, Oreg.; (800) 538-3373. 


MAKE YOUR 





12675 


Colony 
Chino, CA 91710 
TE: 4) §90-3940 
FAX: (714) 590-1231 
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INTRODUCING BORLAND'S REFLEX 2.0: 





Get the picture. 


With Reflex® 2.0, when you look, you see. And you And there’s more do's and don’ts. Reflex does 
understand what your data really means. graphs, they don’t. Reflex does interactive cross- 

You see trends, cycles, and relationships that tabs to instantly summarize your data; multiple 
are usually missed in ordinary databases, which forms; instant WYSIWYG reports. They don’t. 
are nothing more than a numbness of numbers. 


Reflex 2.0 shows what your data really SmuthSih 
means—with pictures. With graphs. With multiple (0 | == 
views” that let you look at, analyze, and compare |= =~ es | 


from a variety of viewpoints and perspectives. 
One window at a time or several different 
windows simultaneously. 






Make reports, form letters, graphs, and labels quickly and easily. 
See it, do it 
Reflex 2.0 lets you act fast on what you see. 
Features and functions like the Report Writer, 
Graph Print, Mail Merge, Crosstabs, Mailing 
Label Printer, and more. Output is crisp, clear, 


and highly professional. 
Reflex lets you look at up to five different views at once. Reflex 2.0 is only $249.95 
Hot-linked windows Reflex 2.0 at $249.95 is a true value. If you deal 


with any kind of lists or data, and you want to see 


Each Reflex 2.0 window is hot-linked, so changes in whatit all means, you need Reflex 20. 


one view are automatically reflected in others. Your 


. : 4 ¥ 
data is always accurate, up-to-date, and in sync erin gs ‘i ~ REFLEX 
with itself. upgrade from previous 


There’s more than one way to look at it versions ($75.00), call 
Most databases give you only one way toenter or 1-800-426-7526. 
look at data. Reflex . eae many more. Seales a : 
And while most databases decide in advance eM GRaSeOnent, 
that you only need one form to perform all of your alii 
tasks, Reflex 2.0 lets you have as many forms as 


you need. With Reflex 2.0, you do it your way. BORLAND 


Code. MROS Soy Tal Ua 8 on, 7s] ae Pe, er, sem Car, 1152 Tren eS Fs Cay, O44 Ds LS at Carcass Cc 
‘may place orders by calling (800) 227-6900 Reflex is a registered trademark of Boriand International, Inc. Copyright ©1989 Borland Interratoral, lnc. A nght reserved. BI 1319 
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An offer from CDP for PC users who have always 
wanted to try CD-ROM, but never had the drive. 


For a limited time, we're offering a special NEC CD-ROM/Microsoft software 
package that lets you take this exciting new technology out fora spin—at a price that 
even the most prudent PC user will find affordable. 
This one-of-a-kind package includes: 
*Your choice of NEC CD-ROM dnves—Choose from a NEC internal or stand- 
alone unit. 
Microsoft Bookshelf—A comprehensive collection of 10 renowned reference works 
for writers on one disk. PLUS you'll receive a coupon to purchase Microsoft's Stat Pack 
and Small Business Consultant bundled—for only $100. 
All for over $700 off the regular retail price! 
“T believe more than ever that CD-ROM products will 
be a major force in the expansion of the information 
lustry...” 
Bill Gates, Chairman, Microsoft 
When you use CD-ROM with your PC 
you'll be able to access—and speed 
through—more information than you ever 
dreamed possible. What's more: 
A single 4.72" CDis capable of holding 
up to 1,500 floppy disks (or 250,000 text 
pages). 
*CD-ROM is compatible with existing 
IBM PC/XT/AT/386 and PS2 computers. 
*Information encoded on a CD is 
virtually indestructible. r 
Inexperienced users can't harm data. [ 
*Andmostimportantly,CD-ROM ~~’ 
is growing! Over 25 new ritles are being % 
published every month! 
Aunique offer from CDP—the largest specialized supplier of CD-ROM 
products In the US. 
CDP (Compact Disk Products, Inc.) distributes a complete range of CD-ROM, 
WORM and Erasable optical memory drives and software. For over two years, we've 
provided our customers with prompt service...expert advice...and the most 
competitive prices possible. Most importantly, we've established a commitment 
to bringing this exciring, new technology to PC users like you. There's no better 
time than right now to get in on CD-ROM. Here's what you'll get when you take 
advantage of our special offer: 
®NEC CD-ROM Drive—Your unit comes complete with an interface card for 
PC/XT/AT/386 compatibles (specify if you require a PS2 Microchannel card), 
connection cable, MS-DOS Extensions and Instructions. Choose from the NEC 
CDR-77 stand-alone unit, or CDR-80—an easy-to-install, half-heightinternal drive. 

















Gee} UZoueLLYy 










GUARANTEE 
1) If you are unable to install a NEC drive from COP in your computer syntem within 30 days 
of receipt, we will weue you a complete refund, including shipping. 

2) If, by June 30, 1991, po elias the NEC eee seu receive Maori 
with prevailing CD-ROM technology, we will you with anew, 
compatible drive at 50% of the haved retail price of the new drive. 






~ 






2) Ab aor baci Ps ol 90 petra} serman 
you receive a wil replace it a any time during 
the warranty penod. 





sais 
Please send the package I’ve checked below. ‘ 
O Microsoft Package “A’~-Complete CD-ROM drive kit (internal or 
external) plus Bookshelf (includes a coupon to purchase Stat Pack/Small 
Business Consultant bundle for $100) for only $895! 
C) Mlerosoft Package “B’—Complete CD-ROM drive kit (internal 
or external) plus Bookshelf and Programmer's Library (includes a coupon 

to purchase Stat Pack/Small Business Consultant bundle for $100) for only 











$1189! 


Please send the following drive configuration with my order: 
O Stand-alone © Incernal 


NEC CDR-77 Stand-alone drive, select £) PC/XT/AT/386 
© Microchannel 


| (NEC CDR-80 Internal drive for PC/XT/AT/386 only) 














Microsoft Bookshelf—A comprehensive reference collection for writerson a 
single disk including: The World Almanac, Chicago Manual of Style, Bartlett's Familiar 
Quotations, Roget's Il: Electronic Thesaurus, American Heritage Dictionary, Business 
Information Sources, The U.S. Zip Code Directory, Houghton Mifflin Spell Checker and 
Usage Alert, and Forms and Letters. PLUS you'll receive a coupon allowing you to 
purchase the two following programs bundled for only $100! 

*Microsoft Stat Pack—Databases on this disk include Statistical Abstracts, Area 
Wage Surveys, Business Statistics, agricultural and land management statistics from 
the federal government, plus Microsoft Excel and Lotus 1-2-3 Spreadsheet files for 
each statistical table. 

Microsoft Small Business Consultant—The most popular publications of the 
Small Business Administration and the accounting firm of 
Deloitte, Haskins & Sells on running a small business. 

Find tips on writing a business plan, obtaining credit, personnel 
issues, import-export regulations, and more. 

*ln addition, you can order Microsoft Programmer's 
LibraryOver 15,000 pages of Microsoft's technical reference 
manuals, covering OS/2, Windows, MS-DOS, C, Basic, MASM, 
Pascal Fortran and assorted hardware products. 

Place your order now and receive these free gifts. Order your 
NEC/Microsoft package from CDP now and receive: 

*A free subscription to CD-ROM End User magazine. 


A free CD-ROM quartz clock—valued at 
24.95 (clock offer available for mailed or faxed 
ee 3 orders, only) Note: Free gift offer limited to first 

ers. 
Fas ORDER, CALL TOLL-FREE: 
1-800-MEGABY Te (1-800-634-2298), 
FAX YOUR ORDER TO 
(212) 737-8289, OR RETURN THE 
COUPON TO: 
Compact Disk Products, Inc. 
223 East 85th Street 
SD, New York, New York 10028 
(For inquiries, call 
‘. 212) 737-8400.) 

















Compact Disk Products, Inc. 
223 East 85th Street, New York, New York 10028 
(212) 737-8400 


__/- Please send me a fitee catalog of all your products. 
Corporate / personal check / money order enclosed 
Charge my (circle one) American Express Optime VISA 
MasterCard Diner's Club 


Acct. # ’ exp. date 









Signature 





Name 
Company 
Address 
Cicy/State/Zip 


Phone Prices include shipping and handling. New York residenas add 8.28% salen tax. 
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New & Improved 





Weltec PHD 

CONTINUED FROM PAGE 56 

40 milliseconds, with a track-to-track time of 
8 ms. The disk has an I/O data-transfer rate of 
11K per second and features auto-parking. If 
you want, you can boot off the PHD. 

The unit weighs 7.5 pounds and measures 
3.25 by 7.25 by 10.5 inches (HWD). It can 
run for up to 2 hours at a time on 10 nickel 
cadmium C cell rechargeable batteries, and 
the mean-time-between-failure rating is 
35,000 hours, according to Weltec. 

List Price: Weltec PHD, $1,100. Weltec 
Digital Inc., 17981 Sky Park Circle, Building M, 
Irvine, CA 92714; (800) 333-5155, (714) 250- 
1959 (in Calif.). 
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VoxMail Lets You 
Hear Your E-mail 
Over the Phone 


NEW 


Tired of lugging around a portable or laptop 
just to check your e-mail messages when 
away from the office? Well, VoxMail, a 
LAN-based hardware-software combination 
from VoxLink Corp., may be just the answer 
you've been looking for. 

Compatible with cc:Mail LAN Package or 

any electronic-mail package that uses the No- 
vell MHS MTA standard, ‘the $3,995 Vox- 
Mail package converts text-based e-mail into 
speech to allow direct access to your mes- 
sages with a standard Touch-tone phone. By 
dialing into VoxMail and entering a personal 
ID code, you can retrieve your messages. 
You respond to them by pressing buttons on 
the phone that generate specific replies such 
as ‘I agree’’ or ‘*Yes, that date is fine.’’ Vox- 
Mail will then send a copy of your response, 
along with the original message, to the appro- 
priate party. 
Vox Mail supports five MHS applications, 
nine reply messages, adjustable security 
codes, attachment files, additional phone 
ports, and administrative log reports. 

The complete VoxMail system includes a 
phone interface board, text-to-speech board, 
program disk, diagnostic disk, and user and 
administrator manuals. . 
List Price: VoxMail, $3,995. Requires: 
Dedicated IBM PC or compatible computer 
with network adapter card, two free full-size 
slots, access to an RJ11-C phone jack, 384K 
RAM, DOS 3.0 or later. VoxLink Corp., P.O. 
Box 23306, Nashville, TN 37202; (615) 331- 
0275. 
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We back up what 
we don’t sell. 
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POWERsave"™ is the first generic tape backup and restore facility for MS®-DOS 
campotible PC networks. Whether your disks belong to workstations or servers — 
POWERsave backs them all up. 

Big. Unattended, it supports up to 16 tape drives of mixed types, including 2.2 
GB cassettes, for “an incredible 32.704 GB of data...without changing tapes”” 
using POWERstreamer IV™. And if that’s not enough, an aperator can feed 
POWERsave up fo 100 tapes in succession. 

Fast. PC Magazine benchmarks *...the POWERstreamer IV roughly wice as 
fast as The VAST™ Device {from Emerald Systems™) on all tests.°* 

Highly reliable. PC Magazine "...tried to torment the software, with little 
success."” Replicated directories, tape overwrite protection, dual validation, and 
other safeguarding features are built in. 

Easy to use. Simple menu options allow 
quick and selective restore by file, directory, ar 
volume. 

Flexible. POWERsove supports Exabyte 2.2 
GB 8mm cassettes, IBM 3480 HI/TC cartridges, 
and 150 MB tapes, all with SCSI contrallers; plus 
60, 125, of 150 MB tapes using QIC-36 or GIC- 
02 standards. 

By the way, we do back up and sell one of the 
networks shown here — POWERLon! 





Call 
Reseller inquiries invited. 


900, Listobn Conter|s. 7 9U0, 81.10 Weel 2 Fei Antors: yeieus|7 5290) 


1-800-825-LANS 


* froma. tom Seren Box! PC Megane, [woken @ 
POWEiian, MOWitiness a Rance” HR Bac wel ROWE “ak 1 ote doce jell herd doo -2l 
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The advantages 
just multiplied. 
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Complete pull down menus with Preview mode lets you check your document before you print 
dgbtbar select make the easiest word processor even easier 




















Includes Bitstream FontWare 
which lets you create 


mast font sizes you want. ee C 


With the Printer Enbancement 
Pack, you create bigh impact documents 
ae with greater ease and versatility. 


Your finished outpul matches 
what you checked on-screen in __OF ADAM Witams 
the WYSIWYG Preview mode. 
ae FO smite Go hag 

Suc 

aw Mntsars Advenmge I Prasee Catocemeet Pat 

pa Eapa tcl 

_— puinchaned Multia Now fonts and pitch are selected 
Now you can easily mix Eiceontet pee e Peweuty (ops tene ewe ioleriany ja 
and soft fonts. ferent mie reer e erea e 

a Sa 





Tales enchaning a few serapte pages of are PEP Evioes the, 


‘ie wid nnd ee of ee proband cenaley vo wo Our While your document is 
omen printing, you can continue to 
bas edtt it on screen. 
Milne (emer 





~ 71601 WILSHIRE ULVD, LOS ANGELES, CA 90025 


Of == son 


With the addition of the MultiMate 
Advantage II Printer Enhancement Pack (PEP), 
MultiMate yields a multitude of new advantages. 

For starters, PEP makes it easy to take full 
advantage of nearly 400 different printers. Any 
of which can be accessed directly from your 
MultiMate document. 

PEP also multiplies the number of fonts you 
can use and subtracts the hassle of using them. 
Now you can easily place up to 26 internal, car- 
tridge or soft fonts in a single document! 

Pull-down menus are enhanced, too. They 
now access virtually every MultiMate function. 
Including printer and font selection. Which sure 
beats the Helvetica® out of customizing printer 
action tables. 


And the features 
keep adding up. 

Before you print, the new Preview mode 
gives you a WYSIWYG look at your page—with 
actual fonts. Or Preview your coming attraction 
two pages at a time, side-by-side in reduced size. 

Faster file retrieval is yet another new advan- 
tage. Just touch a key and a directory tree grows 
on your screen. Select a directory and all the doc- 
uments inside are displayed. Then use the lightbar 
to select any file. 

And to add even more to the equation, PEP also 
gives you free Bitstream screen fonts. Plus the ability 
to create printer fonts in virtually any size with 


oon 303.799 4900, ext. 1900. Trademarks/Dwner MultiMate, beste beanie Ashton Tate, the Ashton Tate logo/Ashion Tate Corporation Betstream, 
‘Other product names tlustralive purposes only and may be the property of other companies. © 1989 Ashton Tate 


or trademarks shown herein are used for 





Combine bard cartridge and soft fonts into easy-to-access custom font groups 


the free Bitstream FontWare Kit—a $485 value. 

And if you use an earlier version of MultiMate, 
you can upgrade to Advantage II with PEP for just 
$65. If youre already an Advantage II user, you can 
get PEP for only $30. 

Which makes the word processor that’s so highly 
valued by the Fortune 1000 an even greater value. 

So see your Ashton-Tate dealer today for a 
demonstration. Or call (800) 437-4329 Ext. 1900* 
for more information. 


And see 
C. 


how a little PEP ? 

adds alotof | 
advantages to _| 
MultiMate 


Advantage II. 


S\ ASHTON -TATE® 


Font Ware Installation Kit/Bitstream Inc Helvetica/Lino type AG and/or its 
‘Corporation. All Rights Reserved. 
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Why BuyA Library When A 
singe Vol eHaslt All? 






has an adaptable data compression 






You could spend close to a 
thousand dollars buying all the feature for cutting backup time by 
software pictured above. as much as 50 percent, and even 

Or, for a fraction of the price, tells you how long the backup will 
you could get all of their best take and the number of disks you’ll 
features in one easy-to-use need before you start. There are 
utilities package: PC Tools” file unfragmentation and disk-caching 

Deluxe. utilities for enhancing your system’s 

PC Tools Deluxe is the most performance. And PC Tools’ desktop 
complete and capable utilities product manager features a unique windowed 
available at any price. environment, full mouse support, pull- 

It includes data recovery utilities for down menus and context-sensitive help that 
recovering accidentally deleted files or repair- make learning and using the product a breeze. 
ing corrupted disks. Its resident DOS shell So before you invest in an entire library, 
allows you to view multiple directories simul- check out PC Tools Deluxe. With more than a 
taneously and copy or move files with just a half million copies in use, it's on everybody's 
click of a mouse. The hard ae ae best sellers list. 


disk backup program is fast, (,@VU70L FOUU SOUWANe w 
A VIDEO TECHNOLOGY COMPANY Y 503-690-8090 
“All standard network-compatible DOS functions supported on Novell and IBM Token Ring networks. 
Nolice to existing users Low cost upgrades are available, contact us at (503) 690-8090 for details. 
PC Tools is a trademark of Central Point Software. All other product names are trademarks of their manufacturers. 








Pipeline 


A Look at the Trends Shaping the Personal Computer Market 


IBM Unveils Plan for 
Bridging Platforms, 
Boosting Productivity 


IBM's been hinting at the 
wonders of its Systems 
Applications Architecture 
(SAA) spec for several years 
now, but it talked about so 
many pieces in such vague 
detail that you had to have 
blind faith to believe that the 


plan had a higher purpose than 
to sell IBM's connectivity 






READING THE CHART 


The Top Ten Sellers—Utilities list 


ranks PC utility software 


programs 
according to their sales totals in the week 
ending May 27. The chart that appears to the 


at the bottom of each chart represent each of those 5 
weeks, beginning with the week of April24. Dramatic shifts in 


products. 

Uniil now. IBM has finally 
taken the wraps off the big 
picture, and it’s clear that IBM 
does have a coherent strategy 
for making computers easier 
to use at the same time it 
builds bridges among micros, 
minis, and mainframes. 

Office Vision is the grand 


culmination of many SAA 
connectivity elements, pro- 
viding a desktop environment 
that is as simple to use as a 
Macintosh and as far-reaching 
as a DEC minicomputer. 
Office Vision uses iconsto 
manage all tasks. It's the same 
design used in the Presentation 
Manager and hinted at in 
Microsoft Windows, but here 
all files will have graphic 
symbols and the icons will be 
intelligent. Select a text file 
and drag it to your address 


TOP TEN SELLERS 






-Utilities: A 5-Week History 


compiled top-selling PC 
re. Kenfil, the third-largest software distributor in the 
nation, tallied unit sales over 5 weeks just for programs : 
‘categorized as utilities. Of course, it's difficuit to put programs’ 


book; the e-mail system will 
understand that you want the 
file to be posted and will attend 
to the details on its own. 

The applications will manage 
details that current software 
leaves to the user. And the 
greatest detail that users can 
forget is which kind of computer 
they’re using, the interface will 
be the same on any computer. 
Icons that appear on a user’s 
display may represent data or 
programs stored on any System 
370, 3090, AS/400, or AT on 

CONTINUES ON PAGE 64 


1 





into and you could argue that programs are 
*,, Not utilities, but the list provides a snapshot of the market, 
; not an authoritative summary. 
X-Tree Professional 
Festback Pius 2.01 











@ particular program's ranking may be the result of seasonal 
conducted 





7 | 


individual retailers. More 


Fifth Generation Systems inc. 


Desk-Link 2.21 
Traveling Software Inc. 


The Norton Commender 2.0 
Peter Norton Computing 
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Pipeline 


the network. 

If this were just another 
set of specs for the SAA 
guidebook, it would hardly 
be worth writing about. But 
IBM has quietly been working 
with some of the top software 
houses in every hardware arena, 
making it a good bet that this 
dream will be realized. 

There are two major thrusts: 
IBM will sell utility applications 
(e-mail, address book, file 
manager), and other software 
publishers will sell applications 
that plug into the OfficeVision 
environment. 

McCormack & Dodge will 
have financial and human- 
resource applications for 
mainframes; Information 


Builders will have Focus for 
the DB2 environment; SAS 
will port its statistical 
applications, and both Lotus 
and Microsoft will port their 
PC spreadsheets. 

To help in the conversion 








The ultimate face of OS/2: OtficeVision. icons can 


represent files that are stored on any IBM computer in 
the network, whether it be a System 370, 3090, or PS/2. 


of 3270 software, IBM will 
sell Easel for OS/2, a 
programming tool for 
converting existing 3270 
applications to Office Vision's 
graphic environment. 
Although PC-only networks 
could benefit from Office- 
Vision’s rich set of tools, it 
may be some time before the 
system reaches below large 
sites with plenty of big iron. 


We recently polled 738 callers to PC MagNet 
about thelr use of database software. Not 
surprisingly, 89 percent sald databases were 
used In thelr office and, of those, 25 percent 
used dBASE Ill; only 11 percent had stepped up 
to dBASE IV. To try and understand the 


How do you use your database software 


most often? 
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Develop complex 
applications 
with DBMS 


program 
language 





When the first programs ship 
in September, the cost will be 
in a mainframe ballpark: about 
$7,500 per station. 


Hayes Finally Finds Fax. 
Can AT Commands 

Be Far Behind? 

Hayes, the modem market 
leader, seemed to be prepared 
to nap all through the fax 
revolution, but the giant has 


stirred. It’s entered the PC 
fax market by acquiring one 
of the top product lines, JT- 
Fax, from Quadram. To avoid 
disrupting the JT-Fax board 
supply pipeline, Hayes and 
Quadram worked out an 
elaborate joint-marketing 
agreement for the rest of the 
year, but as of early 1990 JT- 
Fax will be solely a Hayes 
product. 

Now that Hayes has made 
its first fax move, look for the 
company to attemptto extend 
the AT command set with fax 
instructions. Intel and DCA, 
of course, have been selling a 
new software protocol for fax 
background communications, 
which Hayes has studiously 
avoided. 

An 1SO committee will soon 
promulgate an official AT 
command set spec; fax control 
would be a simple extension. 

If Hayes is successful in 
lining up software support, 
you'll finally be able to manage 
your fax mail with the same 
familiar tools you use for other 
communications. . 


reluctance to upgrade, we asked for the 
reasons why people hesitate to switch. As 
you might have guessed, investments In 
learning and applications were leading 


answers. 


What are the factors that keep you loyal 


to your current DBMS? 


Leerning curva } 

investment! In existing applicalione 
File compatibility 

Program compatibility 

Support of exleling epplication 
Concern over stability of vendor 
Company atandards 

None of Ihe abova 


te cote tes Be. 
Py) ye at ee” 
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We Took The #1 Editor’s Choice In 
Remote Computing And Kept Going. 


ANNOUNCING pcANY WHERE Iil 


Where do you go when you're already at the top? 
Up! And up! And up! 
The PC Magazine #1 Editor's Choice in Remote 
Computing is vow even faster, Even easier to use. 
And even more clearly the leader, with new, unbeat- 
able features that can't be found anywhere else. 
Plus, now you can use ppcANY WHERE III" with 
PC MacTerm™ to run a PC from your Macintosh. 
PC Magazine wrote: “pcANYWHERE is one of those 
rare programs that costs less than the competition yet offers 
better performance.” 


THE BEST IN THE BUSINESS 
JUST GOT BETTER 


pcANY WHERE III lets you run any PC remotely from 
any other PC, terminal, or Macintosh. Completely control all 
programs, data, attached peripherals, and internal cards, such 
as network adapter cards, on the distant computer. Transfer 
files. Print on either end. All with eomplcte security, 

pcANYWHERE III is also the best solution for remote 
access to a Local Area Network. In fact, Novell chose 
pcANYWHERE III for remote computing with its new 
NetWare Asynchronous Communications Server (NACS)™ 

These are only some of the great, new features: 

AUTOMATIC CALL BACK prevents unauthorized access, 
and lets you control which side of the communication absorbs 
phone charges. DIAL DIRECTORY lets you store a list of 
phone numbers and make calls with a single keystroke. 
CALL LOGGING records call time and duration—great for 
clicnt billing and customer support. 

VOICE/DATA SWITCHING lets users talk into the same 
phone line being used for data transmission. RECORD AND 


PLAYBACK is excellent for remote diagnostics and training; 
entire remote sessions can be captured and played back later. 


BETTER THAN A CARBON COPY 


PC Tech Journal: “What is the final verdict on Carbon 
Copy PLUS... .its features are surpassed by those of a 
package recently reviewed —pcANY WHERE. . .case of use, 
dependability, flexibility of operation, cost effectiveness. 
On these scores, peANY WHERE is the better alternative.” 

PC Magazine: “If there's one program that can handke it 
all, it’s ppANYWHERE. .. As the least expensive package, 
it’s also the clear front-runner in giving the most bang 
per buck.” 

Data-Based Advisor: “My preference, peANY WHERE 
performed flawlessly. .. inexpensive cnough to be installed 
wherever there’s a modem.” 

Family and Home-Office Computing: “A “best buy’ in 
my book?” 

And they didn’t even see peANY WHERE III! 


LOW PRICE INCLUDES BOTH 
HOST AND REMOTE SIDES 


Best of all, peANY WHERE II retails for only $145. 
And unlike other remote computing packages, one purchase 
of ppANYWHERE III provides the software necessary 
for both sides—host and remote—of a PC-to-PC connection. 
For more information, or to place your order, call your 
local dealer or distributor. Or contact DMA at 212-687-7115, 
or write to: Dynamie Microprocessor Associates, Inc. , 
60 East 42nd Street, Suite 1100, ew 
New York, NY 10165. : 
PoANYWHERE IL, pcANYWHERE, and PC Mac‘ferm 


are tradernurks of Dynamic Microprocessor Assan uites. 
Other procucts ure trademarks of their nuanjicturers. 





| pcANY WHERE III. THE INDUSTRY CHOICE FOR REMOTE COMPUTING. 
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Who Says FoxBASE+ 
is Better than dBASE? 





The Experts! 


na tee rg Pon 


The Best Just Got Better—Now Shipping New FoxBASE+ Version 2.10! 


Nicholas Petreley, /nfoWorld Review Board: 

“FoxBASE+ has outdone itself. Once again, FoxBASE+ earns 
an “excellent” in performance, with kudos for responding to 
user suggestions. For sheer productivity, there is no other 
cholce.” InfoWorld “Editor's Choice” for 1987 and 1988! 

PL. Olympia, Founder & President, National Dbase Users 
Group / Government Computer News: 

“FoxBASE+ Is a supercharged dBASE, with all the features 
Ashton-Tate forgot. if you’re into serlous dBASE development 
and have not tried FoxBASE+, you are living in the dark ages 
and wasting your company’s money.” 

George F. Goley IV, Cont. Editor, Data Based Advisor: 
“The product ls fast, very compatible, fast, easy to use, fast, 
relatively Inexpensive, and very fast. In every test, FoxBASE+ 
outperformed the other products, And people who answer the 
phone at Fox know what they are talking about.” 

David Irwin, Former President/CEO, Data Based Advisor: 
“From the dBASE compatibility standpoint, FoxBASE+ is flaw- 
less, From the speed standpoint, FoxBASE+ is unbelievable. 
From the “lazy factor” standpoint, FoxBASE+ Is perfect.” 
Glenn Hart, Contributing Editor, PC Magazine: 

“Initial tests of FoxBASE+ were simply stunning. In many 


ways, FoxBASE+ gives you the best of both worlds: all the ben- 


efits of interactive development and debugging, plus the speed 
and code protection of a compiler.” 








Adam Green, Contributing Editor, Data Based Advisor, 
dBASE Author: 

“For the PC, FoxBASE+ has consistently set the performance 
standard for dBASE compatible languages. For the Macintosh, 
FoxBASE+/Mac will set standards for innovation and leader- 
ship in a new dBASE implementation.” 

Don Crabb, Contributing Editor, InfoWorld: 

“You can expect blazing speed on the Mac, FoxBASE+/Mac 
breezes past tests that have proven stumbling blocks for 
Macintosh databases in the past. FoxBASE+/Mac combines 
complete dBASE compatibility with a genuine Macintosh 
user interface.” 


This ls what they said about Version 2.00 of FoxBASE+. 
Imagine what The Experts will say abont New Version 

2.10 with these added features: Menn-Driven Interface, Pro- 
gram Documentor, Screen Painter and Tempiate-Based 
Application Generator ... and Version 2.10 is even faster 
than 2.00! 


Join The Experts. Get your copy of the New FoxBASE + Ver- 
sion 2.10 today! Now available at your nearest, quality soft- 


ware retaiier, or directly from us by calling (419) 874-0162 
Ext. 760. 


Because, when it comes to speed, compatibility and valne, 
nothing runs like the New FOX— Version 2.10! 





= Fox Software = 


FoxBASE and FoxBASE ~ are trademarks of Fox Software. 
ABASE and dBASE 111 PLUS are trademarks of Ashton-Tate, 
Macintosh is a trademark of Apple Computers, Inc. 


Nothing Runs Like a Fox. 

Fox Software (419) 874-0162 Ext. 760, 
118 W. South Boundary —_ FAX: (419) 874-8678 
Perrysburg, OH 43551 © TELEX: 6503040827 FOX 
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What’s a nice 
hardware company 
like IBM 

doing in the software 
business? 





Bill 


Machrone 


Everyone knows IBM is a hardware company. 
So what’s it doing in the software business? 
That’s what I asked Fernand Sarrat, the general 
manager of IBM’s Desktop Software business 
unit. 

The Desktop Software unit sells IBM- 
branded applications and languages. Some of 
them are developed in-house; others are li- 
censed from third-party developers. IBM 
stands ready to help developers with the posi- 
tioning, marketing, and rollout of their prod- 
ucts. In short, it sounds a lot like a software 
publishing company. 

Sarrat agrees. He is scouring the industry in 
search of promising software. They don’t make 
a big deal out of it, but they are thorough. One 
software developer I spoke to said, ‘‘Sure, 
they’ve been here. They gave what we’ re doing 
a very thorough going-over.”’ 

IBM Desktop Software hits all the big trade 
shows, looking for new technology and trying 
to divine the latest trends. And it hits the panel 
discussions as well. Back at Spring Comdex, 
the session that I chaired on personal informa- 
tion managers (PIMs) had a phalanx of Men In 
Blue Suits in the back of the room. 

IBM’s interest in PIMs is more than whimsi- 
cal. The company has announced a ‘‘business 
relationship” with Jensen-Jones, a small firm 
active in the development of Windows-based 
products, including personal information man- 
agement tools. ‘‘We believe in PIMs,’’ says 
Sarrat. ‘“They reflect what people really do.”” 

Sarrat considers Windows extremely impor- 
tant to the Desktop Software unit’s success. He 
points to the burgeoning installed base of Win- 
dows-capable machines, the upsurge in Win- 
dows-based applications, and a general accep- 
tance of the graphical user interface. ‘‘Windows 
is a commercial opportunity right now,”” he 
says, ‘‘and it will get better.’’ 


A QUESTION OF RESOURCES 
With IBM’s Entry Systems Division pushing 
OS/2 so hard, isn’t this attitude a conflict within 
the ranks? Shouldn’t the Desktop Software unit 
be evangelizing OS/2 applications? 

Sarrat sees it differently. He says, ‘‘Evange- 
lism is [Entry Systems Division president 
James] Cannavino’s thing. We don’t do evan- 


gelism, but we have gone to a lot of Mac 
events, looking for developers with graphics 
experience to do things for our platform. We’re 
not looking at graphical applications exclusive- 
ly, though. We would do a straight DOS appli- 
cation if it made good business sense.’’ 

And what makes good business sense? The 
current revenue stream. Sarrat says, ‘‘We could 
be pursuing OS/2 and AIX vigorously, butit’s a 
question of resources.’’ Aside from that, he re- 
mains bullish on OS/2’s future: ‘When people 
see what can be done with OS/2, the improve- 
ments in basic things, they'll want it. Multi- 
threading will have a huge impact on the way 
applications are designed. Overall, they'll have 
better applications.’’ And he also wams, “‘It’s 
rough when you're first, but the people who 
stay behind will be in trouble. ”” 


CAN THEY PULL IT OFF? 
So much for intent. It’s clear that IBM’s Desk- 
top Software people want their division to be a 





player in software publishing, and they want to 
make money at it. They even have a cash cow 
in the barn: DisplayWrite. 

But it’s a big question whether Display- 
Write’s success is due to its features and IBM’s 
marketing skill, or whether it’s just trading on 
the installed base of Displaywriters. Does any- 
one outside the IBM direct distribution umbrel- 
la buy DisplayWrite? Is marketing prowess an 
issue here? It’s hard to tell. The product does 
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“THE FASTEST | 
TO CREATE AN 


DRAW LINES, BOXES AND GRIDS 
WITH JUST A FEW KEYSTROKES! 

Fornifool streamlines the PC’s ability to 
draw—lines, boxes and grids are drawn for 
you with just acouple of keystrokes. You can 
change your grid layout, adjust type sizes, 
or rearrange boxes—ina matter of seconds! 
PAST, EASY TEXT MANIPULATION. 

You can automatically fittext intoadefin- 
ed areas, perform character and word wrap- 
ping, adjust line and character spacing, print 
graphic and mathematical symbols, 
organize your forms in a mini-database— 
even print your forms sideways. 
COMPATIBLE WITH ANY PC AND PRINTER. 
Formfool supports virtually any PC and 
over 200 pri —and dozens of lasers— 


, printers: 
tight out of the box. 





Includes over 120 pre-designed, ready-to-use forms. 


iy a 
















pot errors in npeshile, spacing, alignment Defore corn- 
wutiing the form to paper. Also includes “200m * ‘feature. 


UST S9Si wt 


™ md maa — a | 


The Best Selling Forms Package In The World. 


See your dealerorcall (800)888-2562 
Call for information on preview upgrade. 
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Copyright 1989, BLOC Publishing. FormToot is aregustered 
trademark of BLOC Publishing 
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sell in the market for standalone PC appli- 
cations, but well below the volume of 
WordPerfect and Microsoft Word. 

Jeff Tarter, market researcher and edi- 
tor of SoftLetter, a newsletter that covers 
software companies, says IBM’s Desktop 
Software business is probably worth be- 
tween $60 and $70 million in sales per 
year, mainly from DisplayWrite. Tarter 
considers DisplayWrite a bundled soft- 
ware sale rather than an independent prod- 
uct. But a war chest is a war chest, and 
IBM appears willing to make the invest- 
ment in other software packages. 


OLD WAYS, NEW WAYS 

One of the biggest objections I’ve heard 
from developers concerns IBM’s insis- 
tence on exclusivity. IBM wants to be the 
only distributor for its own branded prod- 
ucts. This means that these products never 
show up on the distribution-driven best- 
seller lists. And if IBM isn’t very effective 
at promotion, the product might never 
make it to the dealer’s shelves or to the 
mail-order distributors. 

Sarrat’s response is that if a developer 
already has marketing strength, IBM can 
still work with that firm. ‘“We can look ata 
menu of marketing opportunities,’’ he 
says. *‘We can find ways to get around the 
exclusivity issue if it’s really important."’ 

A more serious obstacle may be royal- 
ties. Software Publishing Corp., the au- 
thor of the Assistant series, negotiated a 
nonexclusive license with IBM back in the 
old days. But despite IBM’s promotional 
might, including the Little Tramp and all, 
Software Publishing far outsold IBM 
through its own advertising and distribu- 
tion channels. 

Software Publishing isn’t complaining 
about its IBM royalty checks, Sarrat points 
out. But it’s unclear whether the company 
would negotiate the same deal today. Ru- 
mor has it that IBM’s royalties are less than 
those offered by other software publishers. 
That may have to change before IBM gets 
the products it really wants. 

Does the world need IBM as a software 
publisher? Does IBM bring anything more 
to the table than a huge sales force primari- 
ly committed to selling hardware? Sarrat is 
determined. And determined people—es- 
pecially those with the resources of a $50 
billion company behind them—usually get 
what they want. rT] 
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etsion 2.0 of Lucid 3-D is more than a 
bag of new features. It's a masterwork! The 
original Lucid 3-D captured the industry’s 
attention with its simple to use, yet remark- 
able three dimensional! capabilities. Last 
year's winner of PC Magazine's Award for 
Technical Excellence, Lucid 3-D is fast, 
even on a 256K, 8088 computer. Lucid 3-D 
is the super spreadsheet that doesn’t require 
a super computer! 

DacEasy is proud to produce this leading 
edge product. Its innovative design allows 
first time users to leam quickly while power 
users of other spreadsheets move to our ad- 
vance features effortlessly. The Lucid 1.0 
featured pull-down menus, optional instant 
command keys, multiple windows, a 
notepad in every cell, optional ram, total 





mouseability and both a reference and 
tutorial manual. These features alone make 
this spreadsheet a must buy. 

It’s no wonder Lucid 3-D was voted Editors' 


Pick for 1988 by Home Office Computing. 











Version 2.0 is Even More 
Amazing! 


Lucid 2.0 
has vastly 
improved 
speed of re- 
calculation 
of 3-D 
models due 


complicated 
linking 
which would have taken over an hour now 
takes less than a minute! Version 2.0 can 
now accept files as big as RAM (up to 8 
megabytes) with models as large as allow- 
able disk space. Lucid 2.0 can now read and 
write 1-2-3 and dBase files directly. 


Copyright © 1989, DacEasy, Inc. All Rights Reserved 





days and if you don't 

agree it’s remarkable, simply return it 
for a full refund...and keep Lightning as 
our 

We are so confident that you will love 
Lucid 3-D we are willing to give away the 
best selling disk speedup program in 
history. Just recently reviewers in InfoWorld 
gave Lucid 3-D, Version 2.0, the Excellent 
Value award. If you act now you can get 
Lightning, the program that makes every 
computer faster, using as little as 15K of 
RAM. 


. — 
Ral all Eras 





lf Purchased From Your Local 
Dealer between July 15 and 

Auge 31, 1989, Send in Proof 
of Purchase to DacEasy for 


} Your FREE Lightning! 


Inc. 


17950 Preaton Rd, - Suite 800 + Dallas, TX 75252 


30 Day Guarantee: Dac offers an unconditional 
arenes on alt bought directly trom Oac Easy. (less 
imum Hardware Requirements: IBM or 100% compatibles, 
256K memory (384K with roe ae disk drves Mouse 
. Trademarks: IBM, MS-DOS, PC- DOS, Lotus 1-2-3, and 

. Lucid 3-0 and OacEasy are trademarks of Dac Easy,Inc., 

Loci 5-0 m another fine product developed by ine innovative 
1s 

people at PCSG 
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YouGateway 2000 computer system 





ie 


will arrive thoroughly tested and ready 
to run. Ali of our top quality systems 
come standard with our own Crystal- 

scan 860 monitor and a 16 bit VGA card 

that is expandable to 512K. We have a. 
variety of options available to suit any- 

one’s needs. So call Gateway 2000, 

and we'll custom configure a system 

for you, 
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Sometimes even the most 
advanced technolo 


starts with a simple 1 Ca. 


Finding a way to make a printer with 
laser quality, but without laser cost, 
was no easy task. So when Canon 
engineers designed the BJ-130, 
they were quite surprised to find 
such a simple answer. Bubbles. 
Millions of tiny ink bubbles, in fact, 
that quickly and quietly print at up to 
360 DPI for performance that's almost 


unheard of in a non-impact printer. C. { 

The BJ-130 Bubbie-Jet Printer provides an 0 ni 
incredibly precise print quality for every- = 
thing from text to graphics and lets you B 


print on just about any plain paper you : 
choose. Even paperaswide as16.Sinches, M=JeleeNl gadget Cie 





thanks to a 136-character/line car- 

riage that's the widest in its class. 

And when it comes to virtually 

maintenance-free performance 

the BJ-130 is also in a class by 

itself, with built-in automatic clean- 

ing and a unique 48-nozzle print 

head that lasts for years. Along 

with high speed operation that’s so 

quiet you can keep the unit right by your 

desk, convenient cut-sheet feeding 

plus complete software compatibility, 

the BJ-130 Bubble-Jet Printer is simply 
faster, simply quieter, simply clearer. 

Quite simply, it's a better way to print. 


For more information, call the Bubble-Jet Hot Line 1-800-453-7000 
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Only when PCs are 
evaluated on the 
basis of what they 
can do, not on some 
theoretically 
achlevable 

speed, will there be a 
Viable used-computer 
market. 


John C. 
Dvorak 


I was invited to speak before a financial-sys- 
tems software firm about the future of desktop 
computing. The CEO was concerned, though, 
that I might say something like ‘‘Windows is 
dead.’’ This, he felt, would confuse the users to 
whom he intends to sell a fancy window-based 


He explained that he was having enough 
trouble with field offices and their old equip- 
ment and their constant demand for DOS-based 
applications. His observation was simple: the 
main offices around the country were upgrad- 
ing to newer equipment, as needed; the field of- 
fices in Podunk, Idaho, were staying with the 
PC-XT. 

This observation is not lost on me as | go toa 
local garage owner and discover a PC- 
XT-class machine in his office. Discussions 
concerning upgrading are met with a large 
smile. Curiously, a year ago users just like him 
were concerned about the status of their invest- 
ment in PC technology and worried sick about 
obsolescence. Enough time has passed for them 
to become adamant about the PC-XT and its po- 
sition in the world. Now they all use the bot- 
tom-line ‘‘we can’t throw away our invest- 
ment’’ excuse for keeping the beast. 

I’m convinced that if there were a viable 
used-computer market, then many of these old 
clunkers would be recycled out of the big-busi- 
ness environment and into homes and schools 
and flower shops where they belong. 

During the heyday of the American automo- 
bile industry, the American used-car system 
was the most efficient in the world. We all 
know how, for example, in the 1950s and early 
1960s many people were able to have a new car 
every year by trading in the previous year’s 
model. The system encouraged the practice, es- 
pecially among owners of cars like Cadillacs 
and Lincolns. 

Gradually, industry restructuring, imports, 
interest rates, and other changes in the economy 
altered the U.S. automobile industry forever, 
and the used-car scene never adjusted. Few 
people nowadays have a new car every year, 
and the classified ads are where you get the best 
deal for your old car. It’s no coincidence that 
the vitality of the U.S. automakers isn’t what it 
was in 1958, either. 


NEEDED: A GOOD IDEAL 

There has never been an adequate used-com- 
puter arrangement instituted by computer 
stores. While there are a couple of large ven- 
dors of used machines and a few stores that spe- 
cialize in used computers, this is hardly the so- 
lution needed to permanently move the PC-XT 
out of American businesses. 

What is needed is a good deal (“‘Did I hear 
someone say deaf?’’). The most adamant XT 
owners, many of whom are reading this col- 
umn, would welcome tuming in their trusty XT 
for a speedy 386 machine that can process in- 
formation at least ten times faster if it could be 
done with an investment of $1,000 paid over 3 
years. 

The key to success is to make sure the ma- 
chines don’t depreciate, but always maintain a 
fixed resale value based on the prices of new 
machines and their cost per usable mips. This 
way a computer becomes a commodity item 
with a known exchange-rate value and not a 


# > UE 
TT pes 
ei 


7, 


Yj 





piece of electronic junk. Dealers could recycle 
the machines in their used-computer lot. 

Assigning a value based on cost per usable 
mips would mean that /O-choked technologies 
Munning around fast processors would be evalu- 
ated based on what they can do, not on some 
theoretically achievable speed. When this hap- 
pens, then there will be a viable used-computer 
market, and XTs can be moved smoothly out of 
American business. 
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Superbase 2 For Windows 





SETTING THE 
GRAPHICAL DATABASE STANDARD 


Hasrisentig, the full power of Microsoft’ Windows, 
Superbase’ 2 gives you a whole new perspective on how to get 
the most from your computer. Use Superbase 2 to make 
relational data management more productive than ever be- 
fore. Use It té set up new filing systems or to browse through, 
select from and report directly on your dBase’ files, And 
Superbase 2’s integral telecommunications, text and image- 
handling open up valuable new application possibilities. 


FACTS, FIGURES AND TEXT 
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Browse through your facts and figures in any sequence with the unique 
VCR-styie panel controls — get first, fast forward, pause, get next, rewind — 
it’s just like playing a tape. 

Compose a form letter with the built-in text editor. Then print both 
personalized letters and mailing labels to the recipients of your choice. 





A picture tells a thousand words, and with Superbase 2 you can integrate 
scanned photographs, faxed documents, drawings and extended text pas- 
sages right into your database. Supported formats include TIF, PCX, IMG, 
and WME 





1 It's as easy to exchange data too, 
* with other programs like Microsoft 

* Excel, Lotus 1-2-3, dBase II, III and 
$ 
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TII+, or with other machines via a 
Hayes*-compatible modem using the 
~.~> built-in telecommunications facilities. 





AND dBase FILES 


Superbase 2 provides a vast range of data types for creat- 
ing new databases, including amounts, exponential numbers, 
dates, times and calculations. You can ensure data consis- 
tency with the help of cross-file lookups and validation 
formulas, 

Or you can use Superbase 2 to window directly onto your 
dBase’ files, Without compromising other applications that 
may be using them. 

Superbase 2 is a relational system, which means you can 
select fields from a number of different files for reporting. In 
any Windows font. And Superbase 2's selection panels and 
on-line help make building a powerful relational query, com- 
plete with sub-totals, selections and sorting, into a simple 
step-by-step process. 

Superbase 2 is part of an upwardly compatible family of 
database management products designed to meet your evolv- 
Ing needs, And our upgrade policies ensure that your soft- 
ware investment is always protected. 


ORDER TODAY, Superbase 2 
is available through 
Egghead Discount Software 
and better dealers everywhere. 
Or call us direct at 
ne ee 8908 (214) 929-4888 
Sat De ean a 
Fully functional demos (limited record input) only $19.96 


SUPERBASE‘’2 


The Data Manager for Microsoft® Windows 


PRECISION SOFTWARE 
Precision Incorporated 
8404A Sterling Street 
Irving, TX 75063 Precision 
Software 


Superbase Is a registered trademark and Superbese 2 and the Precision Software logo are trademarks 
of Prectslon Software. Other brand and product names are registered trademarks or trademarks of 
their respective holders. Precision Software, 8404 Sterling Street, Suite A, Irving, Texas 75063, 
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John C. 
Dvorak 


I was just booting a 33-MHz 
386 machine from VIPC 
when I got the press an- 
nouncement from Compaq 
telling about its 33-MHz machine, Everex, Dell, and every- 
body who could get a 33-MHz chip had already announced 
before Compaq. It no longer means anything to be first, 
any way, I thought to myself. Just look at IBM. 

So 1 shrugged my shoulders and tossed out the press re- 
lease, which was sent to the wrong address anyway. (How it 
got to me was a mystery.) | just kept toying with the 33-MHz 
machine, noticing that even upping the 
power from 6 mips to 8 mips brings no 
perceived increase in speed. The classic 
tule for noticeable performance increase 
is that the speed has to double or triple 
before it is perceived by the user. 25- 
MHz 386 users are going to have to wait 
for the 486—and 15 mips—before they 
can move on. 

Even so, with the //O-bound display 
and slow bus speed, I wonder if there will 
be any perceived speed gain until we go 
to full-motion video. The action right 
now has to be in improving 1/O. That 
means caching controllers, faster ports, 
faster video display cards. It’s pretty de- 
pressing, if you ask me. 

One thing helps. Most observers agree that with projected 
new pricing for the 80386 (which reduces the premium people 
pay for the 25-MHz chip to nil), we can expect a virtual dis- 
appearance of the 16- and 20-MHz 386 machines within a 
year. The low end will be some SX machines and fast super- 
cheap 286 machines. The 25-MHz 386 will become the 
workhorse and the 33-MHz will be the premium machine, 
since it still requires expensive support circuitry. This balance 
should continue at least through 1990 as the 486 begins the 
cycle over again. 

Eventually, the 8088-based systems will become the dead 
dogs or smart terminals of the PC world, with dichards adopt- 
ing systems with 10-MHz speed in a desperate effort to keep 
alive all sorts of old software. Eventually these machines 
should be swapped out lest the owner be mired in low-end 
muck. The fact is that the superfast 8088 machines don’t save 
much money anymore. 

CP/M Diehards Never Die, Unfortunately, Dept.: 
While on the subject of not saving money, you should note 
that the members of the CP/M zombie army are floating pro- 
totypes of 10-MHz Z-280 machines named the Grudge ma- 
chine and the Vengeance machine. Some of these ‘‘new’’ 
8-bit systems use a baby AT-sized motherboard with PC- 
bus-compatible slots. They use fancy clones of CP/M as the 
operating system. The people in this weird underground call 
these computers ‘‘DOS killers.”’ It is to laugh. 


Inside Track 


When asked why he 
chose an 8-bit chip for 
his 2-88, Clive Sinciair 


replied, “Because | 
couidn't find a 4-bit 
chip i liked.” 





Watching 8-bit computers 
fight to stay alive reminds me 
of a Clive Sinclair story. 
When asked by a nosy report- 
er why in tamation he chose an 8-bit chip for his Workslate- 
like Z-88 laptop machine, Sinclair rebuffed the fellow by say- 
ing, “‘Because I couldn’t find a 4-bit chip I liked.”” He was 
serious. Anyway, these 8-bit machines are fast, not cheap, 
and they veer away from the primary trend in desktop comput- 
ing, which is Intel- and Motorola-based 32-bit superfast mi- 
crocomputers. Dvorak’s Rule #26: Don’t be led astray by 
interesting oddball technologies. 

Genuinely Interesting Hardware 
Dept.: If you want to quickly load up 
your machine with a big disk on a card, 
take a look at Silicon Valley Computer’s 
104MB 23-millisecond Gold-Card, 
which sells for $795. Add $50 and the 
disk on a card tums into a floppy control- 
ler, too—a nice idea. The company 
claims it can throw data onto the bus at 
some 12 million bits a second—without a 
cache! Just plug it into your AT or 386, 
move a system to the thing, and you have 
upgraded instantly. 

This was one of the few companies 
not sued by the Hardcard people for 
copycat technology. SVC has been doing 
this since the idea jelled. Call SVC at (408) 453-8837. 

Software of the Year Dept.? If you want to see something 
worth waiting for, then find a way to grab a copy of the new 
Autodesk Animator. It’s an incredible software package that 
will forever change the face of PC-based desktop presenta- 
tions. No kidding. The things this thing can do P’ve never 
seen done on a PC. It’s my pick for Software of the Year, 
and the year isn’t even over. With its 256-color VGA paint 
tools and an advanced data-compression scheme, animations 
upto 4,000 frames can be designed and played back at rates of 
up to 70 frames per second in real time from the hard disk. It’s 
impossible to describe the incredible depth and capabilities of 
this software, which should be arriving at the stores as you 
read this. Its only downside is that its layers of intertwined 
complexity and funky completeness make it potentially the 
world’s greatest time-waster. Keep unauthorized personnel 
away. 

Humor Dept.: This message from Maria Lilia Martinez 
showed up in my forum on PC MagNet (CompuServe): 

“This month only: Free booklet by E.Z. Street: How to do 
weight training with computer books and avoid carrying 
fitness equipment on your trips. The author guarantees that 
with his method, in a month you will be able to free the suit- 
case space now taken by your running shoes and carry the lat- 
est Que tome: Programming dBASE VI: 2,000 Shortcuts. 

I was amused. a 
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Introducing the perfect . . [ [| 
4 
gy : 


companion for your laptop 
computer: the new Kodak ‘ ow 
Diconix 150 plus printer — /i 
Hundreds of thousands of ~., 

laptop users loved the = 
Dicontx 150 printer. Now 
there’ a 150 plus. It delivers 
improved print quality, on plain paper 
and is faster than ever. Its still the smallest, lightest, 
quietest printer in the world. 

¢ Faster than ever—180 CPS. © Improved print quality—even 
higher resolution and improved font design. ¢ Prints on plain 
paper. * Improved paper handling, easily handles tractor feed and 
cut-sheet paper. * So compact and light you can carry it any- 
where—3.1 Ibs. * So quiet you can use it anywhere. ¢ The proven 
reliability you expect from Kodak. 

The Kodak Diconix 150 plus printer. Now you can read what 
you write before you get back to the office. For details, 
and the name of your nearest dealer in the 
ij | : US. or Canada, call 1 800 255-3434. 

! 


: » Portable power for the printed page. 
= / 
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SCAN DRAWINGS AND IMAGES INTO YOUR CAD SY 













Lunalrace™ offers the most economical and advanced scanning method available today for loading AutoCAD 
Non-CAD drawings and images into your CAD system, without costly conversion to CAD format. ar J 
Lunatrace allows the user to view, zoom, pan, plot and convert the scanned image into intelligent 

data ... using only the standard CAD system commands, and plotting devices. a 
Lundlrace uses scanned images created by most popular scanners that produce DISPLAY 


a PCX format, or images can be scanned using service bureaus. DRAW 


_ EDIT 
7 WmERICAN] 


. INQUIRY 
IMAGING SERVICES INC LAYER: 


eee SETTINGS 
2315 Luna Road, Carrotlion, TX 75006 PLOT 
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Lundfrace™ will introduce you to the value of scanned images in your ' went 
CAD system ... the technology that was pioneered by our . a. 3D 
LunaSeries™ products, these products offer enhanced image . 
anienlaliantearal lize Re ASHADE : 
manipulation capabilities to Lundlrace ... the same ; . , . 
capabilities enjoyed by our Fortune 500 customers. * ee ~~ c SAVE: 
Orders Only; 1-800-234-SCAN : - 
Inquiries Only: 1-214-484-3339 
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The interface wars 
may be dangerous. 
if the lawyers 

get their way, 
software developers 
will spend their 

time doing things 
differently, 

not better. 





Jim 


Seymour 


User interfaces are really hot right now. And 
no, dear cynic, not just at the meetings of the 
American Bar Association’s Computer Law 
section. 

Anyone doubting it would have become a 
believer in 10 minutes had they been at the As- 
sociation for Computing Machinery’s CHI ’89 
conference, which took place in early May. 
CHI stands for Computer Human Interface, and 
CHI ’89 had virtually all of the biggest and best- 
known names in the theory and practice of in- 
terface design. Attendance soared this year to 
an all-time high of 1,800 people. 

A sparkling four-way debate on the user-in- 
terface litigation wars drew reporters from na- 
tional newspapers and the business press as 
well as conference attendees. The audience 
hissed when the moderator finally cut off the 
protracted question-and-answer session. The 
formal sessions were vigorous, contentious, 
and interactive to a degree not often seen in aca- 
demic or business gatherings in the computer 
industry. Even the coffee-shop colloquiums 
were more intense; people crowded 10 and 15 
chairs around four-place tables, the better to 
yell at one another. 

But out of all that was said on the speaker’s 
platform and in the hallways, a remark by Mi- 
chael Leak of Bellcore (the former Bell Labs) 
stayed with me the longest. He identified better 
than anyone yet the clear and present danger of 
today’s muddled legal situation. 

‘*We spend a lot of time in computer science 
arguing about standards and trying to get sys- 
tems that le can use intuitively and easi- 
ly,”” Leak said. ‘‘Now the danger is that com- 
pany managements will tell their people to do 
everything differently. That will mean every 
program you buy will look different from every 
other program. And you'll have a lot of trouble 
using them.” 

Exactly. 

This isn’t just a moot-court debating exer- 
cise. It’s a direct assault on the central thrust of 
product development today: making things 
consistent so that they’re easier to use. 


DIFFERENT ISN’T ALWAYS BETTER 
Programs that are hard to use because they look 
different are nothing new to users of DOS com- 


puters, of course. That’s the curse of the lack of 
user-interface tools built into DOS. But with 
the gradual acceptance of the Microsoft Win- 
dows and Presentation Manager screen-design 
and keystroke conventions, we’re beginning to 
see some light at the end of the tunnel. 

In fact, as Will Zachmann has pointed out, 
we may face the blissful prospect of a future in 
which most small-to-medium-size systems 
have similar interfaces. On the DOS level, 
we'll use Windows; on OS/2, Presentation 
Manager; and on Unix, it looks like the Win- 
dows derivative OSF/Motif may be the winner. 
But only if we don’t get caught up in a swirl of 
everyone doing it differently—not better, just 
differently, thank you—to avoid being sued. 

Copyrights and patents have fostered social 
and scientific progress and protected the legiti- 
mate rights of inventors and their assigns for 
more than a century. But now those admirable 
statutes run the risk of being perverted and of 
being tumed toward purposes they were origi- 





nally intended to work against. 

In part, this problem is due to the changing 
nature of the intellectual property for which 
protection is being sought. Software isn’t much 
like books, for which copyright laws were orig- 
inally written. And computer chips and micro- 
code aren’t much like most of the inventions the 
U.S. Patent Office judges. But equally respon- 
sible is the aggressive, predatory attitude of 
some vendors in the computer industry. Today, 
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Call us for a free AnthroCart catalog: 800-325-3841 








Anthro’ 
Technology Furniture’ 
3221 N.W. Yeon St. 

Portland, Oregon 97210 


ANTHRO 6503) 241-7173 


hnology Furniture are registered trademarks of Anthr: 
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HUD 1. DD250. SF 171. OF 347. 
HCFA 1500. NAVPERS 1611. 
DDIG610. ...!f you've filled it out once, 
you've filled it out a thousand times. Why 
not do it on your PC using one of our 
AutoForm™ packages and get It done 
once and for all. 


For example, with our FNMA Auto 
simply fill in your /003 on screen and) 
it out on your laser printer. Entries 
exactly where they belong with pinpoi 
precision. AutoForm also creates s' 
dBASE ill Plus files. So your data can be 
used to fill in another /003 or any other 
form. Never retype a thing. 


Free demo disk. Cal! us today. 


1-800-992-0085 
{or 617-890-4499), 


FormWorx’ 
CORPORATION 
Reservoir Place, 1601 Trapelo Road, Waltham MA 02154 























Software features depend on the form and your printer's ci 
FormWorx is a registered trademark and AutcForm is a t 
FormWorx Corporation. 
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Jim Seymour 


copyright and patent suits are coming to be 
seen as legitimate strategic elements in a 
company’s marketing plans. 

Does Apple’s weird affection for a 
crude line drawing of a garbage can make 
much sense? Does anyone think that Apple 
is really pursuing copyright royalties from 
Microsoft, Hewlett-Packard, and maybe 


Today, suits are seen 


as strategic elements 


in acompany’s 


marketing plans. 





TBM in their legal attack on Windows, New 
Wave, and, implicitly, Presentation Man- 
ager? Or aren’t Apple’s lawyers really just 
trying to buy time in the courtroom, stall- 
ing the competition while Apple’s engi- 
neers try to catch up in the labs? 


ON THE SHOULDERS OF GIANTS 

As in other creative fields, people working 
on user interfaces stand on the shoulders of 
those who have gone before them. Jack 
Brown, Apple’s counsel in its suits against 
Microsoft and HP, acknowledged the cre- 
ative aspects of interface design when he 
said at CHI '89 that much of user-interface 
design is still an art, not a science. 

Tom ‘Hemnes, another lawyer in the 
CHI °89 debate, got to the nub of it when 
he pointed out that computer software is a 
‘cumulative technology.’’ We build, in 
software development, on what has been 
built before. And any force that drives us 
away from that direction, forcing us to pur- 
sue artificially differentiated routes rather 
than adding good new ideas to the best of 
the old ones, will have a malign effect. 

‘What scares me most about today‘s in- 
terface litigation is that it may knock us off 
the track of pursuing programs that are 
more consistent and easier to use. Partly 
because the legal tools are inadequate. 
Partly because judges don’t understand 
computers. But mainly because some 
companies have shown a willingness to 
pervert the very laws under which they 
claim to seek shelter. a 


HED) Pc MAGAZINE AUGUST 1989 










acs — 
maxell 


1/¢’ data cartridge. 


* Backup for even the 
| most advanced hard disk. 
—'J The VED coll 





The loneliest feeling on 
earth is the feeling that 
comes right after losing the 
data you've worked so hard 
on for so long. 


The solution? 


Maxell Advanced System 
14" Data Cartridges. 

They’re fully compatible with 
all standard and mini 44" 
data tape systems. 

Perfect for file-by-file 
backup or mirror-image 
streaming, creating archival 
tapes or off-loading data. 


And best of all, they 

bring you the peace of mind 
which can only come from 
seeing the Maxell name on 
your computer products. 


Talk to your Maxell 
distributor about backup for 
even the most sophisticated 
computer today. Before it 
slips your mind. 


THE GOLD STANDARD 


Masel] Corp, of America, 22-08 Route 202, Fair Lawn, NJ 07410 


WordPerfect. | 


for IBM Personal Ciwnputers 


@ Easy, Powerful User interface 
@ Microsoft Windows, running on all ATs and 
3868, with 640k RAM 
@ Simplified menu & tooibox design 
» Macros enabie repetitive operations tobe 
easily accessible 
» Hundreds of useful samples & clipart 
» Thorough documentation & tutorial 


B Lightning Speed 
@ Superior architecture results in amazing 
speed even with large drawings 


| Superb Freehand Drawing 
@ Draw Bezier curves quickly and easily 
D Fast & Powerful curve editing 
B Calligraphic Pen Shapes 
@ Gives your curves a human touch by aliow- 
ing custom pen shapes & angles 
B Powerful Bitmap Support 
@ Rotate, skew, stretch, scale, crop, color &posi- 
tion any bitmap 
B Autotrace to Quickly Create Artwork 
@ Automaticaliy traces bitmaps, including 


scanned imagee to easily create your own 
editabie artwork 
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Dover 50 Precision Fonts in Any Size 
@ COREL's ca aunty typefaces (including 35 
that match those in PostScript printers) are 
included for both screen & printer. You see 

EXACTLY what you get, even when your 
text is skewed, rotated, or magnified 
Laserjet, Paintjet, & Postscript printers are 
fuily supported 

Easy typeface selection with font sha: 
visible during font selection ee 
Full international character set 


DB interactive Kerning 
@ Characters can be dragged until you see the 
exact spacing you want 
Individual characters can have different at- 
tributes within a text string induding 
typeface, point size, angle etc. 


Fit Text to a Curve 
@ Text<can easily be snapped to any curve in- 
duding circles, rectangle or even other text 


0 Fit Text to a Space 
@ Interactive letter, word and line spacing 
@ Edit Lettershapes 
Start with any font you want, then create 
your own custom lettering 


@® Special Effects for Postscript Printers 


@ Over 50 stunning textures including Fractal 
and Escher effects for filling any object 

@ Linear or radial fountain fills for any object 
including text 
Extensive halftone screening for all objects 
including bitmaps & text 
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@eExcetient Connectivity 
® Im Lotus PIC, PCX, TIFF, Iustrator, 

GDF, CGM 

» Export displayable EPS, Windows Metafile 
for use in page layout software 
Use with all Windows supported input and 
output devices including slidemakers, 
tablets, monitors, Videoshow etc, 


1B Dazzling, Low Cost Color Output 

@ With CORELDRAW and a $1395 Hewiett 
Packard Paintjet printer, you can create inex- 
pensive but impressive color presentations 

@ Full PANTONE®* and CYMK color BUAPOn 
for coior separations and color matched out- 
put devices 


B Uniimited HOTLINE Support 
@ COREL experts are keen to help! 
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~ COREL, 1600 Carling Ave. Ottawa, Ontario K1Z 8R7 (613) 728-8200 ODER NOW $595°* 
one Inc’s check-standard trademark for color reproduction & color reproduction materials, “Available on §.25"or 3.5" disks; Microsoft WINDOWS nat included. 





There are good 
reasons why 
workstations won't 
take over the PC 
market. But keep an 
eye on those 
workstation vendors! 





William E 


Zachmann 


There has been a lot of talk recently about work- 
stations as alternatives to personal computers. 
As workstation vendors have announced prod- 
ucts with list prices under $10,000—compar- 
able to those of high-end 386-based PCs— 
some analysts have been led to predict that 
these units will capture a big slice of the busi- 
ness market. Furthermore, some say, business 
buyers are likely to curtail their purchases while 
they evaluate these competitively priced work- 
station alternatives. 

With all this horse manure around, it’s hard 
to argue that there isn’t a pony in there some- 
where. Still, if I may stack up my metaphors a 
litde, there are very good reasons to suspect that 
this issue is more smoke than fire. For the dis- 
tinction between personal computers and work- 
stations is not nearly as clear as many commen- 
tators would have us believe. In fact, it is a 
distinction at best dubious, at worst downright 
misleading. To be sure, these products have 
historically fallen into two rather different mar- 
kets. But it is not at all certain that the categories 
of the past will apply to the markets of the fu- 
ture. 

Since the early 1980s the term workstation 
has been applied to single-user systems aimed 
at specialized fields, such as computer-aided 
design and artificial intelligence, that are graph- 
ics intensive and that require high processor 
performance and storage capacity. Worksta- 
tions are typically equipped with more memo- 
ry, more disk storage space, larger and higher- 
resolution displays, and faster bus structures 
than personal computers. As a result they are 
more expensive, but they can handle applica- 
tions that personal computers, until recently, 
just haven’t been able to run effectively. 

Initially, workstations were built with high- 
performance proprietary processor architec- 
tures, and they cost $100,000 or more. At that 
time, standard microprocessors from vendors 
like Intel and Motorola simply weren’t power- 
ful enough to meet the needs of such specialized 
applications. But as more-powerful 32-bit ver- 
sions of these chips appeared, they began to 
show up in the low end of workstation product 
lines. In particular, the large, unsegmented 
memory space of Motorola’s 680X0 series has 
ensured for these machines a leading role in the 


world of workstation products. 

It all adds up to the realization that worksta- 
tions are simply personal computers for appli- 
cations that PCs aren’t yet powerful enough to 
handle. Other differences, from processor and 
bus architectures to operating systems, are inci- 
dental. And as the technological overlap be- 
tween workstations and personal computers 
grows, the validity of the distinction between 
them will disappear. 


HISTORY REPEATS ITSELF 

Something roughly comparable happened with 
personal computers and dedicated word proces- 
sors in the early 1980s. Like today’s worksta- 
tions, dedicated word processors were original- 
ly expensive, specialized systems for doing 
things that personal computers couldn’t do. In 
1980, IBM’s introduction of the Displaywriter 
(which, remember, was a hardware product 
built around an Inte! 8086 processor) was con- 
sidered a major breakthrough. It was priced 


ETE 





very aggressively—below $10,000! 

At the time, there was actually talk of dedi- 
cated word processors like the Displaywriter 
posing a challenge to personal computers. IBM 
offered CP/M for the Displaywriter, and some 
analysts thought it might displace the less-pow- 
erful personal computers of the time—like the 
Apple Il. 

But what actually happened, of course, is 
that personal computers became capable of do- 
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ing word processing as well as or better 
than dedicated word processors. Personal 
computers took over word processing, 
while word processor vendors suffered a 
decline from which even the survivors, 
such as Wang, are still trying to recover. 
Similarly, today’s personal computers, 


based upon powerful standard micro- 
like the Motorola 68030 and 
68040 and the Intel 80386 and 80486, are 
capable of taking over tasks once relegated 
to workstations. The separate workstation 
market is doomed as surely as the dedicat- 
ed word processor market was doomed 10 
years ago. 
Workstations cannot ‘‘take over’’ the 
personal computer market, because the 
only way to do so would be, in effect, to 


Break DOS's 640K Shackles! 


“A top slot on anyone's software 
shopping list ..helps TSRs co- 
reside in any system... 
HEADROOM Is a grand idea...” 
Winn L. Rosch, PC Week, 
December 19, 1988 


“Calling HEADROOM a 
memory manager is like call- 
ing Houdini a handcuff 
manager. 


Helix Software's $95 memory 
manipulator performs more death defy- 
ing escapes from DOS’s 640K straitjack- 
et than any other program available. 


..This is one magic act you won't 
want to miss.” 


Edward Mendelson, PC Magazine, 
February 28, ae OAS © OP ween 


The New NeW Diinenelall in Meinory Manage in Memory Management 


Control RAM-Resident (TSR) 
Programs 

¢ Free all memory occupied by RAM 
resident programs 

© Load or remove TSRs on the fly without 
leaving your application 

© Swap TSRs instantly to/from expanded 
memory, extented memory, or to disk 

© Use TSRs’ own hot-keys to pop them up 

© Eliminate conflicts among TSRs and 
between applications and TSRs 

© Contol up to 32 TSRs/groups of TSRs 

© Display menu of loaded TSRs 

® Activate and deactivate TSRs at any time 

© Swap and controi ANY TSRs, even key 
macro programs 

© Control TSRs from batch files or through 
the API-load, unioad, reload, remove 

© Pop ali TSRs up at any time-even in 
graphic programs 

All TSRs remain fully functional, but use none of 

your 640K memory, and HEADROOM itself 

uses only 50K. 


Control Application Programs 


© Load up to 32 applications simultaneously 
© Hot-Key quickly {in 4 seconds on an AT) 
from one program to another 
¢ Set up any hot keys for your programs 
© Switch between any applicationseven 
graphics and mouse driven programs, 
® Reload programs from their saved 
Memory image 
© Switch programs from a batch file or API 
® Re-boot any application partition without 
affecting others 
© Display menu of loaded applications 
$95.order now: 1-800-451-0551in NY 
(718) 262- 8787 9am to 5pm EST; ($5 per order 
shipping. $20 outside U.S) VISAM/C,COD,or 
write to us at 


HELI 
——ae CQ, INC, 


83-65 Daniels Street Briarwood, N.Y. 11435*(718) 262-8787 


Patent Pending 
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stop being workstations and start being 
personal computers instead. If the work- 
station vendors do not suffer the same fate 
as the word processor vendors, it will only 
be because they have learned to compete 
effectively in what is really the personal 
computer market. 

The question, then, shouldn’t be posed 
in terms of workstations versus personal 
computers at all, for this approach ob- 
scures the real issues and trends in the in- 
dustry. Instead, we should ask whether 
some of the secondary aspects of today’s 
workstation market are likely to become a 
significant influence in tomorrow's per- 
sonal computer market. 

Will Unix, the standard operating-sys- 
tem environment for workstations, be- 
come a major factor in single-user personal 
computer use? Will RISC architectures be- 


Workstations are 
simply PCs for 
jobs that PCs 

aren’t yet powerful 
enough to handle. 
Other differences, 
from processor and 


bus architectures to 


operating systems, 


are incidental. 





come viable standard alternatives to the 
Motorola and Intel architectures that cur- 
rently dominate personal computers? And 
will workstation vendors like Sun and 
Hewlett-Packard/Apollo become major 
players in personal computer markets? 

I have argued previously that, barring 
some significant surprises, Unix is not 
likely to be a major factor on desktops in 
the business world. And in future columns 
I will argue that it will be a long time be- 
fore RISC architectures become a major 
factor there, either. But it’s too early to tell 
whether workstation vendors have a real 
chance for success in personal ome 
markets. 
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PrintQ7é High Productivity 
Print Spooling Software for Power-Users. 


Boost your PC’s capabilities with 
PrintQ, the original, professional 
quality print spooler with mainframe 
power that lets you compute while 
you print. Without waiting and 
without wasting time. 


Run your application programs as 
usual. PrintQ intercepts documents 
bound for the printer, spools them 
to disk, and prints them automati- 
cally. Also PrintQ is completely 
programmable, 100% software 

and installs in seconds. 


The “Pop-up” Status Display allows 
you to view the print sequence and 
control document printing. Each 
document is maintained separately 
as a “PrintFile,” which can be con- 
trolled individually, to meet your 
specific needs. For example, you 
can print 5 copies of a memo, but 
only one copy of a letter. 


PrintQ 4.0 Offers PC 
Users These Powerful 
Advantages. 


@ Spools to disk, not RAM. 

@ Can be loaded into Expanded 
Memory (EMS). 

= “Pop-up” Status Display using 


Corporate Licensing Available 


*Dealer guarantees may differ. 


HiLite bars, tagging, menus and 
automatic prompting makes using 
PrintQ easy. 

= Choose any of your printer's fonts 
or functions for each or every 
PrintFile. 

® Unload PrintQ completely from 
memory. 

@ View documents on screen with 
or without printing. 

@ Spooled reports can be exported 
to other programs (ASCII files). 

= Automatically prints the number 
of copies you specify, 

= Restart printing from any page. 
@ Start or stop printing at anytime. 
@ Powerful forms alignment 
capability simplifies working with 
pre-printed forms. 

® Spool reports to disk to be 
printed out automatically whenever 
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a printer is connected. 

® Minimizes forms changes by 
grouping similar documents. 

@ Archives reports for reprinting. 

@ Print in order of priority. 

@ Works with any printer or plotter. 
® Control from a batch file and from 
within compiled languages. 

® No program modifications 
required. 

= Automatic help on every screen. 
@ Quick Start Card for fast, easy 
installation. 


Guaranteed!* 


Try PrintQ. If you don’t fully agree 
that PrintQ saves time and 
increases productivity, return it 
within 30 days for a full refund. 
Order now. Call toll free 


1-800-346-7638 


extension 101 or see your local dealer. 
In New Jersey call 201-584-8466. 
Same day shipping on U.S. phone 
orders. 


Some “warnings” were 
meant to be ignored. 
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Inc. 
1572 Sussex Turnpike 
Randolph, New Jersey 07869 





10 MHz, 150 WATT Power Supply, 
101 Key Keyboard, 8 Slots 


With 640K AM, 360K Flo, 
With 640K RAM, 360K Floppy, 20 MB HD 
With 640K RAM. 360K Floppy, 40 MB HD 


MIT Mono Graphics w/Printer Port (720 x 348) 
MIT Color Graphics w/Printer Port (620 x 200) 
MIT EGA w/Autosense (640 x 480) 
MIT VGA (800 x 600) 


MIT Combined 360K/720K/1.2 MB/1.44 MB FDC 
MIT AT Controller WD 1003 MFM 2:1 Interleave 
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Air Express Shipping 
‘ou Pay The Ground Shipping 
We Pay The Air Difference, 


*See Details 


12MHz, 200 WATT Power Supply, 
101 Key Keyboard, 8 Slots, 
Small Foot Print, Norton SI Rating 13.4 


With 1 MB RAM. 1-1.2MB Floppy, Mutt 1/0 

With 640K RAM, 1-1.2MB Floppy, 20 MB HD, Multi /O. .. 
With 1 MB FAM, 1-1.2MB Floppy, 40 MBHD, Multi’... 
With 2 MB RAM. 1-12MB Floppy 40 MB HD, Muth 


MIT I/O Serial Clock 
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for FAST, 


We Carry 
the products you want. 


20 MHz, 200 WATT Power Supply, 
101 Key Keyboard, 8 Slots, Shadow RAM, 
Disk Cache, 1 MB RAM, 
8387 Socket, Norton S| Rating 23.0 


With 1 MB RAN, 1-1.2 Floppy, MultiVO 
With 640K RAM, 11.2 Floppy, 40 MB HD, Muti 10 
With 2MB RAM 1-1.2 Floppy. 80 MB HO. Mutt LO 


MIT I/O Serial/Paralle! 
MIT I/O AT Parallel/Serial/Game Port 
MIT /O XT Parallel/Serial/Game Port/Clock & Battery 


MIT AT Controller WD 1006 MFM 1:1 Interieave . .. 


MIT 101 Key Keyboard Tactile ; 
MIT 101 Key Keyboard Enhanced w/Solar Calculator 
“Including Card & Monitor 























Alps 
Allegro : 
Other Models 
Clitizan Printers 
1200 .... 
1800 ... 
MSPS5 .. . 
Other Models . 
Diconix 

NSO ane uae 
150Plus. . . 
Other Models 
Epaon Printers 
FX850 . 
FX1050 
LO510.. . 
LOB50 .. 
LO1050 ... 
LXB10R See 
Other Models 
Hewlett-Peckerd 
Desk Jet Plus 
LaserJetlID ... 
Laser Jet Series II . 


Paint Jet— ae. 


Other Models .. . 


AST 
Bravo 1 
Bravo 5 
Bravo 45 
EVEREX 
Mitaubiahl 
NEC 
Muttispeed EL Il 
MultispeedHD . 
Panaeonic 
FX 1650 
Toshiba 
T1000... 
TA200F .... 
1200F8 .. 
T1600... 
T-3100E |. 
T5100. 0. 
T5200)... 
Zenith 
Supersport2 .. 
Supersport 20 . 
Supersport 286 


Sony 

342 0S/00 (100) 
3% High Density (100) 
5%D "DD (100) 

5¥ High Density (100) 


AIR EXPRESS SHIPPING 
You Pay The Ground Shipping 


8199 


3159 
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1-800-426-6 


, HARDWARE 


We Carty 
the products you want 





NEC P2200 320 
P5200 ... 509 
P5300 679 
890 Silent Writer 3139 

Okideta 172 .... 195 
182Turbo.... . 229 
200. 339 
321. 5 469 
390. : 469 
391 635 
Laserline 6 1339 

Panasonic 1124 .. 339 
1180. : 185 
1191. 229 
1524. 555 
1992... 300 
1595... 445 
Laser4450 . . 1530 
Dther Models Call 


Star Micronics 
NX 1000 Rambow. . 225 
NX 1000 : 170 


NX 2400 a 300 
Other Models . . Call 
Toshiba 

321SL. 449 
Express Writer 311 385 
PageLaser... . . 2559 
Other Models... . Call 
Amdek 210 $105 
410 . 135 
432 . 150 
632) eem 385 
1280 639 
Mitsubishi 

Diamond Scan 439 
Diamond Scan 16 
NEC 

Multisync 2A... 

Multisync 30. 

Multisync Plus 
MultisyncGS... . 
Multisyne XL... . 
Monographic System . 

Other Models .. 
Princeton 

Max 12 

Max 15 ; 

Ultrasyne 12 

Ultrasyne 16 B45 
Sony 

Multiscan 1302A . 619 
Zenith 1490 . 579 
NOVELL 

Altec Passive Hub $29 
ADUILA 8 Port 


ActiveHub.. . 250 
ADUILA Arcnet Card 112 
SMC Mal 130 

aut 128 





Avatex 
EFAX 88 
Canon 
Faxphone 8 
Faxphone 15 
Faxphone 20 . 
Faxphone 25 
Murata 


KXF100 .. 
Keytronica K85151 $119 
KB5153 . 149 
KB101Plus .. .. 85 
Wyse a0 $295 
5 ¢ 370 
60. 305 
150 . . 269 
Complete 4800 $235 
9600... ... 409 
Communicator . . 529 
Panaeonic 


Fax Board FX-BM89 625 


Standard Monitor Arm 


Low-cost solution for more desktop 
space, increases viewing comfort 


The Experts in Accessories 








Computer Tool Kit $19 
Disk 8ank w/Lock 1 
Joystick... 9... 1 
Keyboard Drawer 25 
Curtia 
Clip 5 
Keyboard Saver 25 
Monitor Arm Standard 33 
Printer Legs 9 
Ruby Plus . . 59 
Ruby Surge Suppressor. 49 
Too! Kit (10 Piece} 18 
Universal Printer Stand 15 





PenaFax UF155 
Ricoh RF800 .... 
She 

FO 220. 

FD 300 . 


AST 
Rampage 2/256K 
Rampage + 286 . 


Rampage 2/286/512K a 


Six Pack Plus w/384K 
VGAPlus ... - 5 
Other Models .. 

ATi 
EGA Wonder ...... 


Harculea 

Color Card . oe 
Graphics Card Plus . 
[RCOIOT 2 3st teiee 
Intel 

B0287-6...... A 
80287-8 

B0287-10 . 
80387-16 . 
B0387-20.. .. 
B03B7-25.. .. . 
B0387-33...... . 
8087-1... 
BOB7-2..... ~.. 
Above Board Plus 


Aboveboard + w/2MG . 


Aboveboard + PS 


Inboard 386 PC (1 MG) ; 


Inboard 3B6AT . 
Orchid 
ProDesigner... .. 
ProDesigner +... . 
Tiny Turbo ....... 
Paradise 
Autoswitch 350 .. . 
Autoswitch 480 . 
VGA+.--..... 
VGA+ 16 ......., 
VGA Professional 
Video-7 
Fastwrite VGA . 
Vega pele 
eld we 
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Bernoulli Box 10 Meg ae 
20 Meg 255 











40 Meg (Dual 20 MG) . . {see 
Beta Ext, 20MG....... - 1015 
Betaint,20MG. . .. 775 
Qual 44 MG 1955 
Colorado Memory 
Systema with Tape 
lumbo 40/120 Ext . 435 
Jumbo 40/120 Int. 325 
Seagata 
20 MG w/Seagate 
Controller... .. 249 
251-140MG ...... 429 
30MGYHT . . 295 
80MG... : 635 
WinCard30MG .. 419 
WinCard49MG . —-. 550 
Win Card 65 MG . 660 
Other Models . 7m 
Teac 1.2 MEG AT 
FloppyXT .... 
Toshiba 
35Dr720K. . 15 
350r14MB 69 
Anchor 
1200 Bw/software ...... $59 
T200EXT... . . .. 89 
2400 8 w/software 120 
2400 EXT .. vee 135 
ATI 
2400 ETC w/sw . .. 155 
bees NZ00 eee . 289 
ee, oon 249 
24008 See tvee 395 
2400EXT...... 0. 429 
Personal1200.... .. 125 
Prometheua 
12008 w/Software.. . 55 
24008 w/Software.... . 100 
2400G anew wn. .e... 89 
US Robotica 
Courer2400... ........ 259 
Courter 2400E (MNP) . 315 
HST9600 . . .. 539 
Plus 
20MG $505 
40MG . 649 
Impulse 40 MG 645 
impulse 80 MG 859 
Passport20...... 419 
Passport40... 559 
Complata 
400 Hand. . $145 
Full Page .. 529 
Half Page . . 149 
OFI 
Scanner HS-3000 . 185 
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ACCPAC BPI Network .... 
Crosstalk Lan 
DBaselVLAN....... .. 
Foxbase LAN ...... 


(otus1,2,3LAN 0... 


MS Word Network 


MS Word Network Node .. . 


Multimate Adv [I LAN 


Multimate AdvilAdd’|User .. 2. .... 


Paradox Network . 


TLS SASS Oa, 


| 
FAST... Backup 10 MB 
inas Ittle as 4 minutes! 
y «0 Fuildirectory-tree 
for simple “point 
and shoot” backup 
selection. 
4 full levels of 
curity give Backup Pro 
backup utility 


101R Pius 

386 To The Max 
Above Disk 

Allways 
BackupPro. 

Battery Watch 
Brooklyn Bridge 
Carousel20 . 

Copy IIPC 

Copy Option Board . 
Copywnite . 

Corefast ; 
CruseControh 
Dan Bricklin's Demo Il 
Dave .. 

OB Fast 

Desklink 

Oesqview 

Oesqview 386 
DirectAccess 
Oisk Opimer4.0. . 
Oisk Technician . 


S45 
59 
49 
80 
59 
22 
69 
4 
2 


- 103 
38 
72 


2 
104 
53 
55 
90 
99 
99 
a7 
37 
54 


*Money Back Guarantee 


* Software ONLY. 


30 Days fram date of invoice. 


ACCPAC Easy 
ACCPAC BPI 
Bedford Accounting 
DAC Easy Accounting 
DAC Easy Bonus Pack 
DAC Easy Payroll 
Dne Write Pius Master 2.0 
One Write 
AR, A/P, Payroll 
Peachtree Il 
Duicken 
Solomon Basic Accounting 
Solomon Inn & Job Cost 
Time Ships 
TumeStipsill . 
TimeSlips Acct Link 


Oisk Technician Adv 
Disk Technician Plus 
OS Back-Up Plus 
Eureka 

Fastback Plus 

Fastrax 

Form Filler 

Formtool Hs 
Formworks w/Fill & File 
Grasp 

H-Test Format 

Hyper Access 
Keyworks 

Keyworks Adv 

Laplink + . 

Laptink Traveling s/w 
Mace Gold 

Mace Utilities, 
Microsoft Windows 286 
Microsoft Windows 386 
Norton Commander 
Norton Advanced 


PFS Professional Network 
Q&A Network Node 


RBase For DOS (1-3) Network... ... 


RBase for DOS (1-6) Network ..... : 


RBASE for DOS Unlimited 


Supercalc 5 LAN (requires Supercalc 5) 295 
Ventura Publishing Networking 


Word Perfect Network 


765 


XTree Networking ................ 3 


XYWrite Ill Network Node 


Microsoft Project 4 0 
Superproject Expert . 
Timeline 3.0 


135 
53 
107 
53 
72 


72ea. 
142 
4] 
137 
137 
69 


108 
a 


Enable 0A 

Framework Il 

MS Works 

Smart System 2 
w/Spell Checker 

Symphony 


NortonEditor . .. 
Norton Utlites45 . 
Org Plus 

Org Plus Adv 

PC Fullback 


PC Tools Deluxe 1... 


Print 

Right Writer 
Sidekick Plus 
Sideways . . 
Spinwrite 
SQZPlus ... 
Super PC Kwik 
Superkey 
Take Two Manager 
Tops Flashcard .. 
Tops IBM 
Twist & Shout ... 
Who What When 
XTree,. 
XTree Professional 


av 
61 
120 
4 
80 


Notional Accounte. 


3 Weeke 


*No APO FPO, of internetional orders piease 
Cell Betore Submitting P.O'e. Aek for 


-Personal and Company Checks Will Deley 
Shipp» 


«Refund ONLY on 


sees 


Product Price. 
Call for Return A 
Authorization Number. aan: 


*Pnces Terms & Availability Subject to 


Change Without Notice 


A -Add 5% tor C. OD Orders 
No returne on misordered or opened herdware. 


$409 
409 
92 


‘We Do Not Guarentee Mechine Compatibility. 


No Cherge for VISA and Mastercard 


Give Your Graphics 
| The Winning 
| Look! 
| 


First Choice 
FirstGraphics 
First Publisher 
Harvard Graptucs 


Adobe lilustrator/ 





Freelance Plus 

Gem Oesktop Publisher 
Gem Oesktop 

Gem Draw + 
GemGraph. 
Graph in The Box . 
Graph Pus 

Harvard Graphics Master Pack 
Lue 3-0 4 
In-AVision ... 
Microsoft Chart3 0 


$375 
175 
299 
60 
405 
95 
235 
61 
309 
165 
27 
159 
159 
65 
295 
297 
23 
295 
240 
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Five Powerful 
Productivity 
Tools 
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Harvard Proyect Me til 
Prolessional File 
Professional Pian 
Professional Write . 


Newsmaster II 
NewsRoom . 
NewsRoom Professional 
Pagemaker3D..... 

PC Paintbrush + : 
PC Paintbrush (windows) 
Print 

Printmastes Plus 
PrintShop 

Publishit! 

Pizzaz .. 

Puzaz + 

Publishers Pamntorush . . 
Publishers Type Foundry . 
Timeline 3.0 
VenturaPublishing . 
Ventura Publishing Pro. 
VPGraphix ..... 2... 
Windows Express 


“We Do Not Cherge Your Cerd Until Your Order te Shipped 
*You Pay The Ground Shipping 1-10# $700, t1-20# $11.00 


(Except Alaska & Hwan), Wo Pay the Air Difference 
Free Aur Applies ONLY to Orders Over $100 


Ali products {including DOAe) carry menufacturer’s 
warranties only We do not honor guerentees, 


rebates, tral penod privi 


jes cf promotional 


ofoarems offered by menufacturers 


Soturdey 9 00 em-1 00 pm 


*To Follow Up On An Order (602) 944-1037 
Order Line Hours Mon -Fr 700 am-6.00 pm 
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1-800-426-6659 


* Fast, compact, 
optimized code 
for blazing 
execution speed 

* Mixed memory 
models outstanding 
documentathon, over 
70 support libraries 








































MS Basic Compiler 
C Compiler (Microsoft) 
Cobol Comprter (Microsoft) 
MS Fortran Compiler 40. . 
Lattice C Compiler . 

Lucid 3D 

Macro 

pee {Microsoft} 


scal 

Compiler (Microsoft) . 
Plan Perfect .. 
Quick Basic 45 . 
Quick 
Ryan McFarian Fortran 
Ryan McFarlan Cobol 
Turbo Assembler Debugger 
Turbo Bask 
Turbo Basic Editor Toolbox 
Turbo € 


TurboC Pro. 

Turbo Pascal 5 0 

Turbo Pascal Dev Library 
Turbo PascalPro. . 
Furbo Prolog 


Cambridge Anatyst 
HAL 


Lotus t-2-3 Ver 2.01 
Lotus Agenda 

Lotus Manuscript 

MS Excel 

MS Excel/Mach 20 Bundle 
MS Multiptan 4.0... 
Quattro... : 
Supercalc 5 

Twin Advanced . 

Twin Classic 

VP Planner 

VP Planner Plus 


Microw C5 10 


AIR EXPRESS SHIPPING 
You Pay the Ground Shipping 
We Pay The Air Difference 





Carbon Copy Plus 
CompuServe 
Subscription Kit 
CrosstalkXVI 
Crosstalk Mark V 
Direct Access 
Magic Mirror 
ate il} ie 
ywhere lll 
Procom + 
Remote 2 
Smartcom Il 
Smartcom tit 


Ask Sam 

Clipper 

Data Ease 

Data Perfect 
dBase lV 

OB-XL Diamond 
Foxbase 386. 
Foxbase Plus 
Foxbase Runtime 
Geniter 
Paradox30.. 
Q&A 

Quicksiver Diamond 
R Base For B0S 
Rapid File 
Revelation Adv 
VP Expert 

VP Into 


MSDDS3 3 
MS 00S 401 . 
PCDDS33.. 
PCO0S4D 


Learn to do it yourseli in- 

stead of doing without. 
When you've ceached the 
hinits of your current 
problem-solving tool. dort 
get mad Gel Microsaft® Quick: 
BASIC version 45 and winte 
your own programs 


{MSI Mouse w/Dr Halo Ill 
Logi Hi-Rez Busmouse 
19 (New Shape) 


(New Shape) 

Log! Hi-Rez Serial Mouse 
a9 (New Shape) 

gz Logi Hi-Rez Seriat Mouse 
45 W/Paint (New Shape) 
g7 Logi New Serial Mouse 
79 w/Publisher 

136 Logi New Bus Mouse 
w/Publisher 


405 | (Bussor Senal) 





97 Logi Hi-Rez Busmouse w/Paint 


PC Il Mouse w/Paint 


* For people whe can't 


wail to get great 
looking nutput 


©The power to create 
professional output, 
plus the speed ta do 


at very, very quickly 





$75 Novell 


ANW/2862 


a) 


72 SFTNW/28621S 


ELSI21. 
82 ELS12.DA 
78 AllOthers . 


Auto Sketch Standard 


88 Design CAD 
Oratix 1 + 
105 Drafix Uttra . 


GenencCAD Level3 . 
Generic CAD 3D 
Solid Modeling 


$1 MathCAD . 


449 PC II Mouse w/Autosketch 


282 (Buss or Senal) 
4% omni Mouse 


197 Microeoft 

295 | Suss Mouse 1.0 

19@ Serial Mouse 10 

435 Buss Mouse w/CADD 
205 Serial Mouse w/CADD 
319 Buss Mouse wWindows 


115 is Mach 20 Memory Plus 


58 fs Mach 20 Baseboard 
Masterpiece 

a5 Masterpiece Pus 

92 Masterpiece Remote 

as Summasketch 12 x 12 + 

115 Summasketch 12 x 18 


459 Serial Mouse w/Windows 


97 
42 
. Chessmaster 
Chuck Yeager 
97 Ady Flight: 


97 Mavis Beacon Teaches Typing 
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Your closet may not be this cluttered. But how about your PC hard disk: 


Only PC LIBRARIAN creates room for new 
files and archives old ones for instant retrieval 


Searching through inactive files on your hard disk 
costs you time. Buying a largerdisk costs you money. 
Let PC LIBRARIAN save you both. 

The new PC LIBRARIAN is the only utility 
combining three time-saving functions in one. It 
clears inactive files from your hard disk. It transfers 
them to an alternative archiving medium. It creates 
a file catalog that remains on your hard drive. 


Reclaim Your Hard Disk Space 

Why invest in a larger hard disk when 
PC LIBRARIAN can instantly houseclean your old 
one? Imagine — all your outdated files suddenly gone. 
But not forgotten, because PC LIBRARIAN has 
moved them onto floppies, cartridges, LAN — what- 
ever medium you prefer. 

At the same time, it’s created an on-line catalog 
offering up to $9 characters which allow for an 
accurate and complete description of each archived 
item. Now you can instantly locate and retrieve any 
inactive file. 


A Completely Unique Utility 


No other utility on the market can match 
PC LIBRARIAN for archiving versatility. Not “back- 


ing up” which merely duplicates old files, leaving 
your hard disk as cluttered as ever. Not “navigation” 
utilities which simply guide you through the clutter 
instead of clearing it away. Not DOS which removes 
files but gives you no way to conveniently locate and 
retrieve them. And not “compression” utilities 
which only “squish” the files without archiving 
them (of course, PC LIBRARIAN also provides you 
the convenience of compression and the security of 
encryption.) 

PC Librarian —the revolutionary new archiving 
product that saves you hassle, saves you time, saves 
you money. And speaking of saving you money... 


NOW ONLY *69 


That's $30 off the regular price. Try PC LIBRARIAN for 
30 days at thts unbelievably low introductory price. If 
you're not delighted with all that new hard disk space 
suddenly at your disposal, simply request a full product 
refund. Call or fax today at the numbers listed below. 
Major credit cards accepted. 

Include $5 for shipping (in VA add 4.5% sales tax]. 


800-892-0007 FAX: 703-734-3368 
(In VA or Canada call: 703-556-0007) 


United Software Security, Inc., Suite 380 
8133 Leesburg Pike, Vienna VA 22182 


System Requirements: To use PC LIBRARIAN, you must have an IBM PC/XT/AT/PS2 or 100% compatible computer; 
MS/DOS or PC/DOS versions 2.] or later; monochrome or color display; and a minimum of 512 KB of internal memory. 





CIRCLE 203 ON READER SERVICE CARD 


Burglar alarms are now 
microprocessor 
controlled. But they’re 
not the only things 
that send mysterious 
false alarms. 





Stephen 


Manes 


I’m paranoid. The burglar alarm salesmen told 
me so. 

Burglar alarms, in case you happen tolive in 
one of those rare American neighborhoods 
where only the good guys own Uzis, are now as 
computerized as your microwave oven and as 
easy to program as your VCR. The only prob- 
lems are hardware, software, and people. 

‘This system completely eliminates un- 
sightly wiring,’’ the first salesman proclaimed. 

‘At the cost,’’ I pointed out, ‘tof mucking 
up each door and window with a radio transmit- 
ter about as sightly as your garden-variety peni- 
tentiary bar.’’ 

The salesman flashed his transmitter-eating 
grin. ‘*Well, they aren’t beautiful, I'll admit 
that. But they let us do something no other sys- 
tem can.”’ 

‘*Broadcast stray signals into my comput- 
er?”’ I suggested. 

The salesman smiled tolerantly. ‘‘We’ve 
never had a single problem of that nature. No, 
we can actually monitor your alarm at the cen- 
tral office even if somebody has cut your phone 

‘*How’s that?’’ 

“The folks across the street have a system 
Just like this one. If your phone line’s down, we 
send your signal across the street to their sys- 
tem, and it reports your alert codes.’’ 

‘*Has this ever actually happened?’’ I won- 
dered. 

‘Truthfully? We’ ve just added this capabili- 
ty. But we expect it to become important in the 
years ahead.”’ 

“*So we don’t really know if it works, do 
we?” 

“*We’ve tested it thoroughly.”’ 

“In real-world situations?” 

The salesman appeared to be developing a 
mild case of indigestion. 

‘‘What if my neighbor's system starts send- 
ing false alarms through mine? Come to think 
of it, what if mine starts sending false alarms? 
The city’s charging a hundred bucks a call.’’ 

**I think you’re being a little paranoid.”” 

“If I weren’t paranoid, I wouldn’t be buying 
a burglar alarm.”’ 

‘*We guarantee false alarms won’t be a 
problem.”’ 


**And you'll put that in writing?”’ 

‘*Uh, no, but remember: this system is mi- 
croprocessor controlled.” 

My personal alarm went off. 

‘‘Precisely,’’ 1 said, and sent the fellow 


packing. 


DOWNLOAD CAPABILITY 

Just in time for the arrival of Burglar Alarm 
Guy Number Two. ‘‘Those wireless systems 
can give you a lot of trouble,” he told me confi- 
dently. ‘‘What you want is the security of our 
brand-new, state-of-the-art wired system. 
We’ ve got something no one else can offer.”’ 

**What’s that?”” 

*‘Download capability. It’s a first in the in- 
dustry. We can actually reprogram your alarm 
from our office.”’ 

‘*Why would I want you to do that?’’ 

**Well, let’s say you want to change your ac- 
cess code. Or you fly cross-country and you 
suddenly realize you forgot to set your alarm 
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when you left. With this system, we can do it 
for you over the phone.’’ 

First I said, ‘‘Great!’’ Then I said, ‘‘Wait a 
second. Let’s say I decide my house sitter is 
having trouble dealing with the thing and I want 
you to tum it off. Can you do that too?”’ 

““No problem at all,’’ the salesman said 


y. 
‘*Whoa! Let’s say you hire some guy off the 
street to work at your monitoring facility. He 
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Stephen Manes 


hooks up with some pal of his. Two nights 
from Tuesday, he tums off my system. His 
good buddy backs up to my house with a 
moving van and cleans me out.”” 

“J think you’ re being a little paranoid. ”’ 

“Well, imagine my boss’s delight in 
employing the world’s first victim of bur- 
glar alarm hackers. Can I disable this won- 
derful downloading feature?’’ 

“Sure. Right at the box.”” 

“Can you override that from your of- 
fice?”’ 

“Oh, sure—I mean, uh, I’ll have to get 
back to you on that.” He never did. 


NEARLY SELF-INSTALLING 
Maybe it’s just a run of bad luck, but may- 
be hardware and software designers really 
are out to get me. Right here on my shelf is 
a promising CD-ROM application a ven- 
dor finally sent me after about a year of 
stalling. It’s supposed to install itself using 
aruntime version of Microsoft Windows. 
But it only a/most installs itself. As far 
as I can tell, something weird happens 
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about 10 minutes into the sequence of 
batch files that does the installing. I can’t 
see what, because the error message flies 
by too fast, and I can’t fool around with the 
batch files because they’re on a read-only 
disk. Too bad. 

Then there’s Windows itself. 1 install 
the free copy of Windows/386 that came 
with my new machine. I fool around with 
it a bit, then decide to do no more until my 
serial mouse arrives. 

When said rodent appears, Windows 
doesn’t recognize it. But | assume there is 
a simple option on the Control Panel to tell 
Windows I've acquired a mouse. Wrong. 
You have to reinstall Windows from 
scratch—meaning floppy disks, meaning 
another 15 minutes down the drain. And 
the people who came up with this scheme 
are asking us to trust them with the future 
of microcomputing—also known as Pre- 
sentation Manager. 

Which at this writing has not yet arrived 
for my new machine, though it has been 
due in ‘‘just a matter of days’’ for about a 
month now. Butat least it may solve one of 
the major failings of Windows, a failing 
shared with (or swiped from) the Macin- 
tosh desktop: a total lack of system-level 
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help. When you’re looking at the basic 
screen, there’s no key you can press or 
menu you can pull down to find out what to 
do next, and that next step is far from obvi- 
ous to novice users. Getting at the system’s 
Control Panel requires finding and running 
a file called CONTROL.EXE. Now that’s 
ease of use! 

But then maybe system help isn’t need- 
ed at all, given the way some PM and Win- 
dows programmers talk. If they have their 
way, they'll isolate users from the system. 
They’li write their own help files (oh, sure 
they will). They’ll make the world safe 
from independent thinkers who don’t par- 
ticularly care for the programs the compa- 
ny has foisted upon them. The more you 
talk with Windows and PM evangelists, 
the more the world sounds like 1973, when 
in-house programmers ruled the roost to 
the exclusion of users. ‘‘Use what we hand 
you and shut up.”” 

Yeah, yeah, I know. I’m just being 
paranoid. The grinches aren’t stealing our 
machines, honest. So how come across the 
street, outside the house where they just 
installed a brand new microprocessor- 
controlled alarm system, eight cops are 
standing around scratching their heads? @ 
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Buy NetWare now 
and redeem yourself. 


When it comes to managing computer sys- NetWare offers exceptional performance that 
tems, Novell® and Ashton-Tate® have the solutions 


has made it the undisputed industry standard. 
you're looking for. NetWare is the number-one-sel- | Framework III LAN combines powerful electronic 


ing network connectivity solution; Framework IILAN _ mail with built-in word processing, spreadsheet, 
is the integrated software for organized, effective 


database, telecommunications and graphics. Plus 
workgroup communications. compatibility with most popular applications you're 
From May 1 to August 31, 1989, choose any already using. 

version of NetWare—from ELS NetWare for entry- There’s a lot to be said for upgrading your sys- 
level networks to SFT NetWare, the industry's most —_ tem, and a lot of reasons to do it now with NetWare 
sophisticated network operating system. Then geta and Framework III LAN. See your Gold Novell 
full-system evaluation copy of Framework IILAN* — Authorized Reseller, or call 1-800-LANKIND for the 
for just $100. That’s a savings of $895. participating reseller nearest you. 


\ ASHTON TATE’ WNOVELL. 


Ashton Tate ond the Ashion-Tate logo are ragiiered rodemorks, Fromework Il! is c trademark of Ashion-Tate Corporation Novell ond Nef Wore are registered ademarks of Novell, Inc. ©1989 Novell, tnc., Ashton Tate Corp. 
SHE nw SV ACTION TECHNOLOGIES “The Fromework Ill LAN offered in this promotion ia the same as the regularly priced varsian but contains only one sat of 


Additional wh can be purchased separately 
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People who use the new Lotus +2-3 will _ 
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People who use the new Lotus 12-3 will create business 








Introducing the new Lotus 
spreadsheet is now bet 





Meet the new Lotus” 1-2-3" Rather, meet the _ through large and complex spreadsheet applica- 





two new 1-2-3s: Release 3 and Release 2.2. tions with incredible speed, power and ease. 
With 3 and 2.2, we've What makes Lotus’s true 
created the two most pow- a he ms 3D different? 


erful, versatile spreadsheet 
programs in the world. And 
they're going to make a 
world of difference in how 
you work, how you think 


provide two axes for you to 
. work with: rows (height) 

and columns (width). But 

Release 3 gives you a third 





Release 3’s 3D design lets you work with multiple 


and how you perform. sheets and files simultaneously. axis (depth). So you can per- 
Release 3 is nothing short ofa breakthrough —_ form operations using any spreadsheet function 
in software technology. through up to 256 worksheets simultaneously. 
Its new true three dimensional design lets With a simple tap of a key, you can move 


you organize, analyze and navigate your way quickly between worksheets with no more 


12-3. The worlds lea 
ter than ever before. - 


difficulty than flipping back and forth between 
the pages on a note pad. 

And the calculation changes squ make on 
one sheet can affect the calcula- ¢ awe 
tions on all the other sheets. 

Equally impressive is 
Release 3’s presentation qual- 
ity output and its selection of 
advanced analytical graphics. 
For example, our HotView 
graph window allows you to 
see a spreadsheet and its corre- 


sponding related graph on-screen simultaneously. 


And you can even graph a 38D range and 
print text with graphics on the same page. 

Release 3’s new database has relational 
capabilities for more in-depth querying. And 
its Data External command lets you bring data 
from external databases directly into your 
spreadsheet without leaving 1-2-3. 

Release 3 is now available for DOS or 0S/2° 
users and is designed to fully exploit the 1 Mb 
memory and processor that is standard on 
today’s 286 and 386-based PCs. 

Those of you who work on all types of PCs 
in a 640K DOS environment, read on. 

Because we designed the soon-to-be- 
released 1-2-3 2.2 to maximize the memory in 
your PC. 2.2 provides extraordinary speed and 
presentation quality output, as well as improved 
analytical power in the way of spreadsheet link- 
ing, minimal recalc and undo. 

And hundreds of add-in and companion 





Release 3’s HotView graph window dynamically links 
your worksheet and related graph, 


products that have been developed for the 1-2-3 
you're using now will work with 2.2. 

Of course, both 3 and 2.2 can easily be cus- 
tomized any way you want. 
Both provide the highest com- 
patibility with your present 
1-2-3 files, macros, applications, 
and with each other. And both 
are available either stand- 
alone or on a network. 

Terrific, you say, but why 
have we created twonew 1-2-3s? 

Because we've learned from thousands of 
1-2-3 users that one size does 
not necessarily fit all. 
Different users are working 
with different types of com- 
puters. They’re working on 
different tasks. They have 


SPORTING GOODS 
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different requirements. 
In the coming weeks, iets tats 
current users will receive Depo ea 


upgrade information. If you’re not a user, see 
your Lotus Authorized Reseller. 

And experience firsthand how the new 
Lotus 1-2-3 will help you think smarter. Help 
you see things more clearly. And help you 
perform better than you ever have before. 


The New Lotus 1-2-3 


The spreadsheet of choice 


Enea Las Rae rprmen Conparat ban Lotus and 1 2 Dare registered tradernarks of Lotus Development 
CorporatanTO OS 2isa registered trademark of IBM. Inc 1-2°3 Release 3 runs under DOS or 05/2 Harddisk 
1 Mb syste! PiLsbes anti p ailay 3MbinOS 2 Lotus certified com i a an le a 
leate 2-2 runson PCs fall types in DOS © with a minimum of 320K 








Provide for the future. 


When you're building a business team, it 
makes sense to provide them with the best 
business tools. That means getting a word 
processor that evolves with your needs, not one 
that’s tied to the past. 

WordPerfect® has been, and continues tobe, 
the corporate standard in word processing. 
When you standardize on WordPerfect, you'll 
speak the same language as the majority of 
government agencies, law firms, and large 
corporations in America. 

And we've continually upgraded and improved 
WordPerfect to meet your changing demands. 
But not by ourselves. By answering more than 
10,000 toll-free calls a day, our customer support 


WordPerfect 1s a registered trademark of WordPerfect Corparation 


group provides our development team with 
valuable suggestions on how to improve 
WordPerfect. Version 5.0is our latest response 
to those suggestions. 

Itmakes sense. You've invested a great deal 
in your people, now invest in a word processor 
that is going to grow with them. 

Consider the options. You'll find that the 
decision to buy WordPerfect will get the whole 
company behind you. Not only now, but in the 
future. And that’s an investment with high 
retums. 


WordPerfect 


ORPORAT 
Eso} N. Technology Way Orem, ah 34057 
Telephone (801) 225-5000 Telex 820618 FAX (801) 222-4477 
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Promise 


by Catherine D. Miller 





Intel introduced the 386SX chip 
to deliver 32-bit processing at an 
Tepe price, so far with mixed 


results. Fourteen new machines 
fe for a price/performance mix | 
that’s more on target. 
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Price is no longer a barrier to the 32-bit 
processing power of a 386 machine. One 
year after Compagq’s introduction of its 
Deskpro 386S computer based on Intel’s 
80386SX microprocessor, the promise of 
386 processing power at a 286 price is fi- 
nally coming true. 

Affordability and 32-bit processing 
power are the two ingredients meant to 
poise 386SX computers for success. The 
80386SX chip combines the abilities of the 
80386 and the 80286 chips. Like an 80386 
chip, it processes instructions intemally in 
32-bit chunks. Like an 80286, it operates 
with a 16-bit data bus and a 24-bit address 
bus for support of 16MB RAM. This con- 
struction allows the 80386SX chip to run 
386 software in essentially a 286 hardware 
environment. 

Intel believes in a 32-bit world. The 
company wants the 80386SX to undercut 
the market for fast 286 chips now created 
by Harris and AMD. Indeed, fast 80286 
chips from Harris and 80386SX chips 
from Intel are similarly priced. Harris sells 
its 16-MHz, 20-MHz, and 25-MHz 286 
chips for $72, $89, and $142, respective- 
ly. Intel sells its 16-MHz 80386SX chips 
for $89. The competition between Intel 
and Harris (and AMD) for the midrange 
PC market will be intense, and these prices 
will continue to be very close. 

But Intel may have the advantage. For 
one thing, Intel has designed the 80386SX 
chip so it is very cheap to manufacture. 
Based on low-power CHMOS IE technol- 
ogy, it is packaged in a 100-lead surface- 
mount plastic quad flatpack. Bumpers on 
the comers protect the leads, thus allowing 
the chips to be packaged in tubes and 
mounted on boards by automatic handlers. 
And the design of the 80386SX allows it to 
access relatively slow and inexpensive 
memories effectively. As a result of its ad- 
dress pipelining scheme, a zero-wait-state 
system can be created with 100-ns. 
DRAM. 

Clock speed isn’t everything. Sure, a 
fast 286 may run faster than a 386SX, but 
it doesn’t mean you'll get your work done 
faster. Why buy a 386SX rather than a fast 
286 for a few hundred dollars less? The 
overwhelming reason is the software you 
can run on a 386SX that a 286 just can’t 
handle. Environments like DESQview 
386, VM/386, and Microsoft Win- 
dows/386 and multitasking operating sys- 
tems like Unix and Xenix make it possible 
to do true multitasking. Applications such 
as Paradox 386, Interleaf Publisher, and 
Cadkey 3 Plus are just a few that are now 
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being rewritten to support the 80386’s ca- 
pabilities. And memory managers like 
QEMM-386 and 386-to-the-Max allow 
you to take advantage of the memory-map- 
ping abilities of the 80386. These software 
reasons for choosing a 386SX over a 286 
are available today. You can bet develop- 
ers will continue to concentrate on soft- 
ware written specifically for the 80386’s 
advanced capabilities. 

The 80386SX is already a relatively 
low-power CHMOS unit, but Intel’s an- 
nouncement of the low-power 16-MHz 
80386SX designed for use in laptop ma- 
chines should have a real effect on the 386 
laptop market by requiring a smaller bat- 
tery (meaning less weight). Intel has also 


The main reason to buy 
a 386SX—tather than 
a fast 286 fora 
few hundred dollars 
less—is the software 
you can run on 
a 386SX that a 286 
just can’t handle. 


announced the low-power 80387SX math 
coprocessor and the 82385SX cache con- 
troller to support it. Not only will the low- 
power chip be less temperature-sensitive, 
its idling mode will increase battery life by 
up to 25 percent. At $107 the low-power 
chip costs 20 percent more than the 
80386SX but $83 less than the 80386 cur- 
rently being used in laptops. 

Intel expects to ship a 20-MHz 
80386SX chip in early 1990. Because 16- 
MHz 386SX machines will be cheaper to 
produce than full-fledged 16-MHz 386 
machines, the price point is likely to 
squeeze both the 16-MHz and 20-MHz 
386 PCs out of the market. And the fast 
286s will follow suit. 

By the 1990s, slow 286 machines will 
constitute the very low end of the market, 
pushing the 8088/8086 into oblivion. PCs 
based on 16- and 20-MHz 386SX chips 


will occupy the middle tier of computing 
power, pushing the more-expensive 16- 
and 20-MHz machines out of their niche. 
The high end of PC processing power will 
be held by the fast and powerful 25- and 
33-MHz 386 machines. The 32-bit 
80486’s day in the sun will come later. Un- 
til software is written to take advantage of 
its built-in cache controller and math co- 
processor, it will simply be a fast and ex- 
pensive 386. 

Buyers have been reluctant to invest in 
the SX because it offers questionable 
price/performance. For 386SX machines 
to take over the low end of the PC market 
and fulfill Intel’s wish, prices need to be 
very competitive with fast 286 models and 
much lower than 386 models. And 386SX 
computers will have to represent a much 
better value than low-cost 286 machines. 

Right now, 386SX PCs are only a few 
hundred dollars more than comparable 
286s offered by the same company. In just 
about every instance the price of a 386SX 
is closer to the price of the company’s 286 
than to the 386. For example, the list price 
of Everex’s 386SX model (the Everex 
Step 386is) in a basic configuration is 
$2,799. A similarly configured 16-MHz 
286 costs $2,499 and a full-fledged 16- 
MHz 386 sells for $3,699. Compaq sells 
its 12-MHz 286 Deskpro for $2,699 in its 
basic configuration, while the Deskpro 
3865S goes for $3,299. A 20-MHz Deskpro 
386 sells for $5,199. 

IBM’s significant price cuts in Aprit-— 
20 percent for its PS/2 Model 50Z and 8 
percent for the Model 70-E61—will drive 
all PC prices even lower. And IBM is ex- 
pected to announce its 386SX, the PS/2 
Model 55 SX, for between $3,000 and 
$4,000, which is about $3,000 less than its 
386 machines. 

One thing is certain. As the 286, 
386SX, and 386 platforms vie for market 
share, computer buyers will be the big 
winners: prices will continue to drop. 


THIRD-PARTY SUPPORT 

Intel claims the demand for the 80386SX 
is greater than for any microprocessor the 
company has ever introduced. Although 
some analysts believe clone makers are 
waiting until IBM announces its 
80386SX-based PS/2 Model 55 SX before 
developing 386SX machines, over 40 
386SX computers have been announced. 
In the following pages, we review the first 
14 to ship. A workstation from AST Re- 
search, a tiny footprint from Advanced 
Digital Corp. (ADC), laptops from NEC 





Information Systems and Daewoo, and 
motherboards from DTK, Orchid Tech- 
nology, Wave Mate, and ZyMOS have 
also been announced. 

Chip set makers and BIOS developers 
are creating the support needed to build 
386SX systems. Modifications to the 286 
chip sets are needed because the 386SX 
chip has different timing from the 80286. 
Chip sets for the 386 cannot be used be- 
cause the 386SX has narrower addresses 
and data buses. ACC Microelectronics, 
Chips and Technologies, G2, Intel, West- 
em Digital/Faraday, and ZyMOS all offer 
386SX chip sets at this time. VLSI has 
published the small modification needed 
for its chip set instead of creating a chip set 
specifically for the 386SX. 

Austek has announced a cache control- 
ler designed for the 80386SX, while Intel 
and Advanced Logic Research (ALR) 
have been working together to modify In- 
tel’s 82385 for use in 386SX machines. 
ALR has integrated this cache controller 
into the ALR VIP SX386 and ALR Flex- 
Cache SX386Z reviewed in this issue. 
Among the 14 computers reviewed here, 
the two ALR offerings are the only ones 
that have cache controllers. 

Although the Zeos 386-16/SX is the 
only computer reviewed in this early 
roundup of 386SX machines to use a 
386SX-specific BIOS (Pro-386SX BIOS), 
the three largest BIOS creators—-Phoenix, 
Award, and American Megatrends Inc. 
(AMI)—are all shipping their products to 
computer manufacturers. We’ll soon be- 
gin to see 386SX machines with BIOSes 
tailored for the processing and I/O capabil- 
ities of the 80386SX chip. In the mean- 
time, computer manufacturers have been 
tailoring existing BIOSes to work with 
their 386SX systems. 


286 TO 386SX 
You don’t have to buy a complete 386SX 
computer to upgrade to 32-bit processing 
power, Because the 386SX uses the same 
16-bit data bus, memory, and supporting 
chips as 286 machines, it should be a sim- 
ple matter to upgrade your 286 machine to 
a 386SX without completely sacrificing 
your current 286 investment. Since 
80386SX and 80286 chips are different in 
size and construction, you cannot replace a 
286 with a 386SX directly. But you could 
plug a daughtercard created for this pur- 
pose into the 80286 socket in order to 
avoid using a 16-bit slot. 

Again, it’s not a simple matter. For one 
thing, 80286 microprocessors come in 
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three different types of packages: PGA 
(Pin Grid Array), PLCC (Plastic Leadless 
Chip Carrier), and LCC (Leadless Chip 
Carrier). The type of 286 socket on your 
motherboard must match the connector on 
the daughtercard. Another consideration is 
timing. The BIOS is also important, espe- 
cially in conjunction with a math coproces- 
sor. And the location of the 286 socket 
plays a part; the daughtercard must sit in 
the 286 socket without interfering with 
other system devices. 

Two machines included in this review, 
the Everex Step 386is and the Twinhead 
Superset 490, use daughtercards on their 
16-MHz 286 motherboards to create new 
computers. Everex offers the In Step 


You don’t have to buy 
a complete 386SX 
computer to upgrade to 
32-bit processing 
performance. it should 
be a simple matter 
to upgrade a 286 unit 
to a 386SX. 


386SX daughtercard to current owners of 
Everex Step 286 computers—both 12- 
MHz and 16-MHz models—for $699. 

Cumulus Corp. and AOX both offer 
generic 386SX daughtercards to upgrade 
286 machines. Cumulus’s $595 2- by 2- 
inch 80386SX Card will include a socket 
for an 80387SX math coprocessor and 
plug directly into a 286 socket. Cumulus 
anticipates versions with connectors for 
PGA- and PLCC-type sockets in two dif- 
ferent orientations to work with most 286 
systems. 

AOX’s StaX SX will come in versions 
with connectors for PGA, PLCC, and 
LCC sockets. Two 1%- by 1%-inch 
boards are joined together forming a 
stacked module: an adapter board with 
AOX’s Cache Controller Chip and a sock- 
et connector, and the top board with the 
80386SX, cache RAM chips, and a 32- 


MHz crystal. The system also has support 
for the 387SX. The price for this module 
has not yet been determined. 

SOTA Technology offers a $645 add-in 
board to upgrade your 8088 or 8086 to 
386SX capabilities. The SOTA 386si 
board offers 16K of cache memory and a 
socket for an 80387SX math coprocessor. 
It has a connector to attach SOTA’s Mem- 
ory/16i memory expansion card, offering 
16-bit extended or expanded memory. A 
switch allows users to choose between 
386SX and 8088 mode. 


THE TOP FIVE 

Among the five top PC manufacturers— 
IBM, Compagq, Epson, Tandy, and Zen- 
ith—only the Compaq Deskpro 386S was 
available at review time. 

Tandy has announced a 386SX model 
called the Tandy 4000 SX. Zenith was re- 
searching different implementations of the 
80386SX as this issue went to press, and 
Epson is looking at developing a 386SX 
machine for its Equity line of PCs. The 
IBM PS/2 Model 55 SX was announced 
too late to be included here. Its price is im- 
pressive in IBM terms: at $3,895 for a 
VGA system with 2MB RAM anda 30MB 
hard disk, the machine underprices IBM’s 
386 offerings by about $3,000. Its per- 
formance may leave something to be de- 
sired, but its compact design is ideal for 
buyers with the need to save space. 

You'll find reviews of 14 386SX ma- 
chines on the following pages. Many other 
386SXs not reviewed here will be on the 
market by the time this issue is in your 
hands. AST Research is currently shipping 
a workstation, which we chose not to in- 
clude in this roundup of full-fledged desk- 
top 386SX machines. In addition to IBM 
and Tandy, at least 23 companies have an- 
nounced systems based on the 80386SX 
but unavailable for this review: Acer Tech- 
nologies Corp., Advanced Digital Corp., 
Arche Technologies, American Mitac 
Corp., Austin Computer Systems, Bar- 
gate, BSM, Core International, Daewoo, 
DMS Computers, DTK, Eltech Research, 
FiveStar Computers, Gateway Communi- 
cations, GRiD Systems Corp., Maxar, 
Mitsubishi, Ogivar Technologies, Oli- 
vetti, PC Designs, QIC Research, Tandon 
Corp., and Tatung. Both American Mitac 
and Olivetti are designing MCA 386SXs 
in addition to classic-bus models. 


PRODUCTS REVIEWED 
In our first roundup of 386SX computers, 
we look at 14 machines from Advanced 
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REAL ESTATE GUIDE TO THE PERFECT 386SX MACHINE 


by Bill Howard 

There’s little reason for your PC to be 
much wider than your monitor. Now 
that manufacturers can put the video, 
disk drive controller, parallel port, seri- 
al port, and mouse port on the mother- 
board instead of on separate expansion 
cards, a small-footprint PC with three 
to four expansion slots and three to four 
half-height drive bays will satisfy all 
but the most fanatical power user. And 
the whole system unit will be only 15 to 
17 inches wide instead of the 20 to 22 
inches demanded by those aging wide- 
body PCs overwhelming your desk 
now. One of the most precious com- 
modities in today’s office (other than 


Expansion slots 
Motherboard 
5¥-inch drive bay 
32-inch drive bay 


WOO8U 


Power supply 


Logic Research (ALR), Club American 
Technologies, Compaq, Computer Prod- 
ucts United (CPU), Dell, Everex, Mit- 
suba, NCR, NEC, Spear, Tussey, Twin- 
head, and Zeos. In separate sidebars we 
report on the Hewlett-Packard Vectra 
QS/16S, which was available only in a 
preproduction version at the time of this re- 
view, and on the NEC PowerMate Porta- 
ble SX, which is currently the only avail- 
able portable model built around the SX 
chip. 

List prices for fully configured VGA 
systems with IMB RAM, DOS, and a 
60MB hard disk range from $2,738 for 
Club American Technologies’ Model 
316SX to $5,694 for NCR’s PC916SX. 
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functional photocopiers) is desktop real 
estate. 

Many users will need slots for a net- 
work card and for a modem. That’s two 
slots. You may need one slot for a video 
card if video support is not on the moth- 
erboard (an advantage, since Super 
VGA isn’t available on motherboards 
yet). That’s three. You may have use 
for a specialty card, such as a fax board 
or scanner or CD-ROM interface. 
That’s four. The small-footprint ma- 
chines in this review provide as many 
as eight slots. 

Mounting the expansion cards on 
their sides shaves an inch off the height 
of the system unit if you use four slots. 





Some users find that when a monitor is 
perched atop a tallish PC, neck strain 
results, especially for those who wear 
bifocals. 

The ideal small-footprint SX PC 
should be the size of IBM’s PS/2 Model 
55 SX: 14 inches wide, 44% inches 
high, and 16 inches deep. And it should 
have room for 8MB of memory on the 
motherboard. Below are examples of 
how you can approach the PS/2 foot- 
print without limiting yourself to 3'A- 
inch drives and without resorting to the 
shorter Micro Channel cards. a 


Bill Howard is an executive editor of 
PC Magazine. 


Old faithful: the classic wide-body. Eight slots on the left, two drive towers holding (typically) 
two and three half-height devices, respectively (the motherboard runs under the left-hand tower), 
power supply at right rear, three to five slots used for controllers and memory. Typical system size: 
21 by 61% by 16 inches (dimensions are given in WHD format rather than the conventional HWD for 
easier small-footprint comparison). Examples in these reviews: Dell System 316, Swan 386SX, 
Mitsuba 386SX Workstation, NCR PC916SX, CPU 386/SX. 


With computers bearing price tags like 
these, the 80386SX chip is beginning to 
live up to its promise of delivering 386 pro- 
cessing power at a 286 price. 


THE IDEAL 386SX 
What should you look for in a 386SX com- 
puter? Of course, performance and price 
are paramount. PC Labs’ new series of 
benchmark tests, Release 5.0, debuts in 
this issue, so comparisons with results in 
past issues of PC Magazine are not valid. 
However, we’ve retested the landmark 
machines against which you’re most likely 
to compare this group of PCs. 

In the sidebar ‘‘Real Estate Guide to the 
Perfect 386SX Machine,”” we’ve put to- 


gether what we consider the ideal 386SX 
computer, along these lines: The 386SX is 
designed to be an entry-level 386 computer 
offering midrange power, so it makes 
sense that it should be a small-footprint 
machine. Three half-height drive bays 
should be sufficient for the storage needs 
of the typical 386SX user. The mother- 
board should be able to handle 8MB RAM 
and should come with 800 by 600 VGA on 
the motherboard, as well as a floppy/hard 
disk controller and serial, parallel, and 
mouse ports. Four free slots, tured side- 
ways to save even more desk space, should 
offer all the expandability you'll need. 
Most of the 386SX computers reviewed on 
the following pages are on the right track. 











The perfect solution: four drives, four 
sideways slots. Two 54-inch bays allow for 
a 1.2MB floppy disk drive and a tape backup 
{or a half-height CD-ROM drive); two 3% 
inch bays hold a 1.44MB floppy disk drive 
and a hard drive. Video, parallel port, serial 
port, and mouse controller are on the 
motherboard, leaving ail four slots free. This 
is the best combination of power and size, 
but no vendor makes a machine like 
this—yet. Size: 16-17 by 5 by 16 inches. 





Two drives plus one 34-inch drive turned 
on Its side, four to six slots. Twinhead, 
NEC, and ALR follow this configuration. 
Twinhead mounts four expansion cards 
sideways, while ALF and NEC mount five 
and six vertically, respectively. Size: 16 by 6 
(5 for the Twinhead Superset 490) by 16 
inches. 


ADVANCED LOGIC RESEARCH INC. 
ALR FlexCache 
SX386Z, 

ALR VIP SX386 


by Catherine D. Miller 


Advanced Logic Reseach has made a 
name for itself in the 386 market by offer- 
ing very fast and innovative computers at 
reasonable prices. In fact, PC Magazine 
honored the ALR FlexCache 25386, 
ALR’s 25-MHz 386, by conferring upon it 
the 1988 Award for Technical Excellence 


Three drives, elx to eight slots. The most 
common configuration for a smail-footprint 
machine. One drive tower holds three half- 
height devices stop each other, with the 
Power supply in the back, and six to eight 
siots on the jeft. Examples: Club AT Model 
316SX, HP Vectra QS/16S, Spear 
306/16SX, Zeos 386-16/SX. Typical size: 17 
by 6 by 16 inches. 





Three drives in one tower plus one 
hidden drive, five slots. By running the 
power supply along the length of the case on 
the right side, Compaq'a Deskpro 386S puts 
the power switch in front and provides room 
for a fourth, 32-inch hard disk behind the 
drive tower. Controllers are integrated into 
the motherboard. Size: 15 by 6 by 16 inches. 





Two side-by-side drives, three slots 
turned sideways, ultralow profile. Littic 
bigger than power directors, these will make 
great diskless workstations as vendors 
release 386SX versions. Current 286 
examples: Dell System 220, 15 by 4 by 16 
inches (with 32-inch drive bays only), and 
Arche Parade, an inch wider, with one 5--, 
one 3%-inch bay. 


in the desktop machine category (PC Mag- 
azine, January 17, 1989). 

The ALR FlexCache SX386Z is one of 
two ALR 386SX-based computers. For 
$1,795 you get 512K RAM, a 1.44MB 
3%-inch floppy disk drive, and one serial 
and one parallel port. Upgrading to IMB 
RAM while adding a 40MB hard disk and 
a monochrome graphics card bumps the 
price up to $2,881; exchange the mono- 
chrome card for a VGA card and the list 
price becomes $3,180. 

You'll still need to add a monitor and 
DOS since ALR doesn’t currently supply 
these items. But don’t let those prices 
frighten you away. Because ALR sells 
through resellers, the price you'll pay may 


SX bread loaf. Not much bigger than a 

farnily-size loaf of bread at 6 by 6 by 16 

inches, ALR’s VIP SX386 has two 31-inch 

drives (one intemal), a power supply along ; 

the base, and a backplane with five slots. I's 

more portable than some portable PCs. 8 
& 


be significantly lower than the list price. 
The stylish small-footprint case—6.3 
by 15 by 16.5 inches (HWD)—encloses 
two 3'4-inch and two 5%-inch half-height 
drive bays. ALR manages to keep the 
width of its FlexCache $X386Z narrower 
than most small-footprint machines by po- 
sitioning one 31-inch bay vertically next 
to the two stacked 54-inch bays. The oth- 
er 32-inch bay, perfect for a hard disk, is 
mounted vertically in the rear of the ma- 
chine. The three front bays are all accessi- 
ble externally. In our review unit a 200- 
watt power supply sat directly behind the 
5%-inch bays, between the expansion 
slots and the rear 3'4-inch drive bay. Cur- 
rent FlexCache SX386Zs are being 
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shipped with a 150-watt power supply. 

The computer is based on a modular de- 
sign; its five 16-bit and one 8-bit expansion 
slot reside on a six-slot backplane. Both 
floppy and hard disk drive controllers are 
built into the backplane, as are a serial port 
and a parallel port. The 80386SX micro- 
processor, running at 16 MHz with no wait 
states, and a socket for the 80387SX math 
coprocessor are found on a CPU card in 
one of the 16-bit slots. This card is also 
home to system RAM and to ALR’s pro- 
prietary caching system, based on Intel’s 
82385 cache controller. 

A proprietary caching system is what 
made the earlier ALR 80386-based sys- 
tems so fast. The ALR FlexCache 
SX386Z continues this grand tradition. 
This model and the ALR VIP SX386 
proved the fastest two 386SX machines on 
PC Labs’ processor-oriented tests: 80386 
Instruction Mix and Floating-Point Calcu- 
lation Without Coprocessor. ALR has tak- 
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en Intel’s 16-MHz 82385 cache controller 
chip, which was designed for the 80386, 
and has modified it for optimum use with 
the 80386SX. Based on an associative 
two-way cache design, 16K of fast cache 
memory works with the cache controller to 
eliminate wait states by keeping frequently 
used data close at hand. The result is blaz- 
ing 386SX performance. Intel’s 386SX 
chip set and a Phoenix 80386 BIOS round 
out the CPU card. 

In our evaluation unit, four of the eight 
SIMM columns were filled with 100-ns. 
IMB SIMM packages, for a total of 4MB 
DRAM. Each bank consists of two col- 
umns. The CPU board handles up to SMB 
RAM, in 256-kilobit and 1-megabit con- 
figurations. Although the system can han- 
dle 16MB RAM, it does not supply memo- 
ry expansion cards. While the two ALR 
models were surpassed only by the Everex 
Step 386is in our Conventional Memory 
benchmark test, only the NEC Power- 


Mate SX was slower accessing extended 
memory. 

The idea behind the modular design is 
that you can easily upgrade your system by 
simply replacing the processor card with 
another more powerful card. An extra 
CPU card connector at the front end of a 
16-bit slot allows for this special connec- 
tion. Currently no other CPU cards are 
available for this system. 

Our evaluation unit came equipped 
with TEAC’s 1.44MB 34-inch floppy 
disk drive and a 40MB Miniscribe hard 
disk. The hard disk’s performance on our 
benchmark tests was somewhat disap- 
pointing, placing near the bottom in our 
large-record DOS File Access test. It did 
better with small records, placing roughly 
in the middle. And that disk is not inexpen- 
sive—$699 for 40MB. 

The system we reviewed came with 
ALR’s 16-bit VGA card based on the Para- 
dise PVGAIA controller chip. In addition 
to displaying 16 colors in extended 800 by 
600 resolution, ALR’s VGA card supports 
132-column text mode. It includes drivers 
for Microsoft Windows, GEM, AutoCAD, 
Lotus 1-2-3, and Ventura Publisher, 
among others; it also includes both a 15- 
pin analog and a 25-pin digital connector. 
The ALR FlexCache SX386Z tumed in 
solid performances in all three of our video 
benchmark tests, easily placing in the top 
half of the systems tested. 

The keyboard provided by ALR has 
low keys with a nice clicky feel and is 
pleasant to type on. 

ALR’s setup program makes it easy to 
decide how you want your system config- 
ured. For example, you can choose to en- 
able or disable shadow video and BIOS 
RAM from a clearly rendered menu. The 
FlexCache SX386Z manual guides you 
through system setup just as it details up- 
grading your system step by step. An in- 
dex, glossary, and table of contents direct 
you to the information you need. 

With the exception of its mediocre and 
relatively expensive hard disk, the ALR 
FlexCache SX386Z is a well-designed 
system that boasts true 386 performance. 


ALR VIP SX386 

For weeks PC Labs was abuzz with talk of 
the ALR VIP SX386. This machine is 
probably the smallest PC we've had our 
hands on. Measuring in at a diminutive 8.5 
by 4.5 by 16 inches (HWD) and weighing 
only 17 pounds, the VIP is a marvel of 
clever engineering. With a list price of 
$1,895 for asystem with 512K RAM anda 


1.44MB 3'4-inch floppy disk drive, it’s 
light on your budget too. 

Like the ALR FlexCache SX386Z, the 
VIP SX386 is based on a modular design. 
A 386SX CPU card takes up one of four 
16-bit expansion slots on a 5-slot back- 
plane; the fifth slot is 8-bit. In fact, the 
386SX CPU card is the same one included 
with the FlexCache SX386Z system— 
complete with ALR’s 16K RAM propri- 
etary cache. The backplane is only slightly 
smaller, though significantly different. 
Controllers for one floppy disk drive and 
one hard disk are built into the backplane, 
as is one serial port. 





Advanced Logic Research Inc., 9401 Jeronimo 
Aad., Invine, CA 92718; (800) 444-4ALR, (714) 
$81-6770. 


ALR FlexCache SX386Z 

List Price: With 512K RAM, 1 44MB 3'inch 
floppy disk drive, $1,795; with 1MB RAM, 40MB 
hard disk, monochrome adapter, $2,881; with 
VGA adapter, $3,180; with 4MB RAM, $5,055. 
In Short: The ALR FlexCache SX386Z's 
attractive small-footpnnt case houses a fast 
system designed around ALR’s propnetary 
cache. This FlexCache ubtlizes a modular design 
with all RAM and the 80386SX on a CPU card. A 
good value apart from the slow and relatively 
expensive hard disk. 
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ALR VIP SX386 

List Price: With 512K RAM, 1.44MB 3¥inch 
floppy disk drive, $1,895, with 1MB RAM, 40MB 
hard disk, monochrome adapter, $2,961; with 
VGA adapter, $3.280, with 4MB RAM, $5, 155. 
In Short: ALR''s VIP SX386 1s the most 
distinctively designed machine of the bunch It 
also sports ALR's incredibly fast caching system, 
and tumed in great performances in all but the 
hard disk and extended memory benchmark 
tests The VIP's modular design makes upgrades 
to.a 386 system board a simple matter. 
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The backplane is mounted on top of the 
65-watt power supply in the rear of the sys- 
tem. A 3'%-inch drive mounting area, 
which is not accessible from the front of 
the system, sits to the front of the power 
supply. Currently, only 4OMB Miniscribe 
drives are available from ALR, but 
100MB drives should be available in the 
near future. 

A TEAC 1.44MB floppy disk drive is 
installed in the vertical 34-inch mounting 
area in the front of the machine atop a 
small fan. Unlike the FlexCache SX386Z, 
the VIP SX386 has its power switch at the 
rear of the machine. Two LED indicators 
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for power and hard disk access sit next to 
the fan. 

The 386SX CPU card in our evaluation 
unit was identical to the one in the Flex- 
Cache $X386Z, as were the 16-bit VGA 
card, hard disk, floppy disk drive, and 
keyboard. Not surprisingly, the perfor- 
mance of the two ALR machines on our 
benchmark tests was comparable. 

Two other CPU cards are currently 
available for the VIP. The VIP 12286 is 
based on Intel’s 12.5-MHz 80286 micro- 
processor, with support for the 8-MHz 
80287 math coprocessor. Intel’s 20-MHz 
80386 chip is the engine for the VIP 
20386, which supports the 20-MHz 80387 


sor. 

The ALR VIP SX386 has a truly unique 
design, and it is also one of the better 
price/performance values among the com- 
puters we reviewed. You've got to see it to 
believe it. 


CLUB AMERICAN TECHNOLOGIES 


Club AT Model 316SX 


by Catherine D. Miiler 


At $2,285 for a monochrome system with 
IMB RAM, an 80MB hard disk, and DOS 
3.3, the Club AT Model 316SX is priced 
to sell. And if you’re not impressed al- 
ready, listen to this: Club American's 
basic-configuration model, which in- 
cludes IMB RAM without display or hard 
disk, goes for an incredible $1,460. And 
this low-priced offering doesn’t skimp on 
extras; it also features attractive styling, 
some interesting design features, and solid 
benchmark-test performance. 

The front panel includes a membrane- 
type reset switch and a speaker on/off 
switch. The power, turbo, and hard disk 
LED indicators are also located on the 
front panel. The power switch is located on 
the rear right side of the case. 

Keys on the XT/AT switchable key- 
board are low, although they are suffi- 
ciently separated from one another. The 
keyboard is a bit on the mushy side and 
lacks aclicky feel. 

Housed in the 6.3 by 17 by 16.8-inch 
(HWD) case are three 54-inch half-height 
drive bays, two of which are accessible 
from the front. Our review unit included 
TEAC’s 1.2MB floppy disk drive and a 
80MB hard disk from Maxtor. The sys- 


tem’s Omti ST-506/412 controller can 
handle a total of two floppy disk drives and 
two hard disks. 

While the Model 316SX’s overall per- 
formance on our benchmark tests was pret- 
ty good, the disk benchmark tests ranked 
in the lower half of the pack. The disk 
caching utility SpeedCache from Storage 
Dimensions was included with the system 
we reviewed; you'll probably want to use it 
to hop up performance a bit. 

Behind the drive bays sits the Skynet 
Electronic 200-watt power supply. Like 
the Dell System 316, the Club AT Model 
316SX has a quick reference guide that ad- 
heres to the top surface of the power supply 
inside the computer. Besides giving a dia- 
gram of the system’s basic features, this 
guide shows you where to find several 
video, memory, and math coprocessor 
jumpers and switches, and also gives you 
some guidance in dealing with the most- 
common circumstances. This kind of 
guide is helpful when it is time to upgrade 
your system; there’s no need to hunt down 
the manual to determine which jumpers 
need to be reset. 

Unfortunately, it’s impossible for the 
intemal quick reference guide to include 
all the jumpers and switches that might 
need to be changed with a change of equip- 
ment. The board, designed by Club Amer- 
ican Technologies, has nine switches and 
jumpers. Although switches and jumpers 
didn’t need to be changed in the unit we re- 
viewed, jumpers were set for the highest 





Club AT Modet 316Sx. 

Club Amencan Technologies, 3401 West Warren 
Ave., Freemont, CA 94539; (415) 689-6600. 

List Price: With 1MB RAM, 1 2MB 54-inch 
floppy disk drive, $1,460; with 8OMB hard disk, 
Monochrome monitor, DOS 3.3, $2,285. with 
VGA monitor, $2,738. with 2MB RAM, 80387SX 


in Short: Club Amencan Technologies attractive 
Model 316SX :s the lowest-pnced fulty 

system reviewed in thus roundup of 386SX 
machines. It aiso turned in better-than-average 
benchmark test perlormances. 
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number of bus wait states. To improve bus 
throughput, you’ll have to set those 
jumpers for the smaller number of wait 
states. In addition, any change in memory 
configuration will require a change in 
switch settings and you’ll have to refer to 
the manual to determine what changes 
need to be made. Club American Technol- 
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ogies says it is now working on what will 
be a welcome change: a board with no 
jumpers or switches. 

In addition to two 8-bit and four 16-bit 
slots, the Model 316SX motherboard has 
two proprietary 16-bit slots for Club 
American Technologies’ 16-MHz memo- 
ry cards. Memory cards are available with 
configurations of 1MB, 2MB, 4MB, or 
8MB RAM. Oddly enough, these. slots 
will also run 8-bit expansion cards, but not 
ordinary 16-bit cards. If for whatever rea- 
son you don’t want to add to the 2MB 
RAM available on the motherboard you 
are left with four 8-bit and four 16-bit slots; 
1 would have liked to see fewer 8-bit slots 
and more 16-bit capabilities. The system 
we reviewed was fully populated with 
2MB 100-nanosecond DRAM on the 
motherboard and no slotted RAM. 

The 80386SX microprocessor nuns at 
16 MHz with zero wait states and is soft- 
ware-switchable down to 8 MHz. Like 
several other machines in this roundup, the 
Model 316SX relies on the AMI 386 


ERD) Pc MAGAZINE AUGUST 1989 





cen) alld CEE 


Pia: 


BIOS. It also includes the Dallas Real 
Time 8835 clock chip, which has a life 
span rated at 10 years. 

Our $3,253 evaluation unit came 
equipped with an 80387SX math co- 
processor, along with Club American’s 
adaptation of the Video Seven 16-bit VGA 
card and a NEC Multisync II monitor. This 
popular duo makes for dynamic VGA 
graphics. Even though we did not load the 
VGA card’s RAMBIOS.SYS driver, 
which loads video BIOS into system RAM 
(known as video shadow RAM), the Mod- 
el 316SX was a fast performer in our video 
benchmark tests. 

The manual contains all the information 
about the system you might need, though a 
bit jumbled in places, and includes a good 
table of contents and index. A table outlin- 
ing the functions of all the switches and 
jumpers but not the default settings is fol- 
lowed by a more detailed discussion. 

Club American Technologies’ Model 
316SX is a solid machine offering a strong 
value for your SX dollar. 


COMPAQ COMPUTER CORP. 
Compaq Deskpro 
386S 


by Henry Fersko-Weiss 


The Compaq Deskpro 386S takes a lot of 
liberties with the price/performance equa- 
tion. With a base price of $3,299 and a 
VGA system cost of $5,018, the Deskpro 
386S rides very near the top of the cost 
curve. Yet its processor, memory, and 
hard disk performance are undistin- 
guished. Stretching the equation in these 
two directions at once doesn’t make this 
Compaq machine look like a smart buy. 
But these numbers lose some of their sig- 
nificance when you add in the intangibles: 
Compaq’s superior quality of construc- 
tion, the efficiency of its design, and its 
reputation for service. 

A close look at the Compaq’s perfor- 
mance on our benchmark tests reveals a 
machine that operates at both ends of the 
spectrum. The processor turned in some of 
the slowest times. The conventional mem- 
ory performance was the slowest of all, yet 
the extended memory proved to be the 
fastest. The hard disk performance was a 
little better than average. But when it came 
to our video tests, the Deskpro 386S was 
always among the top three. The superfast 
video may compensate for the slow pro- 
cessor, but the combination of compara- 
tively slow conventional memory, hard 
disk, and processor is likely to be percepti- 
ble to the user. 

Computers cannot be judged solely on 


Compaq Deskpro 386S 

Compaq Computer Corp., 20555 FM 149, 
Houston, TX 77070; (713) 370-0670. 

Uist Price: With 1MB RAM, 1.2MB 54-inch 
floppy disk drive, $3,299; with 20MB hard disk. 
$3,799: with 40MB hard disk, $4,199: with 
monochrome monitor, DOS 3.31, $4,574; with 
VGA monitor, $5,018; with 40MB tape backup, 
1.2MB 54-inch and 1.44MB 31-inch floppy disk 
dnves, $6,092. 

in Short: The Compaq Deskpro 386S is one of 
the most expensive computers in its category, 
even though its performance is in general 
unimpressive. These factors are somewhat 
tounterbalanced by the quality of the design and 
constructon. For example, ail the basic VO 
funcbons, such as video, senal, and parallel ports 
and the floppy/hard disk controller are built nght 
onto the motherboard. 
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Curtis Puts A 
Premium On Performance 


The Premium... 


Starting sy Ast, the Curtis Clip is YOURS FREE 
with the purchase of any Curtis Jewel Series 
Surge Protector! 

The Curtis Clip holds copy 
conveniently at eye 
level. Reduces eye fatigue, 
swings out of the way 
when not in use and fakes 
no desk space at alll! Fits 
all monitors, switches for 
right or left use. Awarded 

Magazine's Best of ‘88 

Hardware Accessory! A 
$6.95 value, the Curtis 
Clipis... 


FREE! 


Through August 31, 1989, the Curtis Clip 
will be included FREE on every package 
of Curtis Jewel Series Surge Protectors— 
Diamond, Emerald, Ruby, Sapphire, Dia- 
mond Plus and Ruby Plus—top-rated for 
“Maximum Protection” by Underwriters 
Laboratories, Inc., (UL). 


...And the Performance! 


Curtis Jewel Series Surge Protectors 
provide a lifetime of proven protection 
against dangerous power “surges, 
es fie and glitches’ Frat can damage 
sensitive Bechone equipment and 
destroy valuable data. All Curtis Jewel ‘ ‘ he a 
Series Surge Protectors are top-rated ; — 
at 400 Volis Peak or less under the = c = 
NEW UL 1449 Standard (see chart 






= 2 2 « 
aon = 


below). Ue reuse ue ue Uy a Ud m™ ut 
If you want to » your valuable p a 
equipment and data against damage eee eee eee USED We 
from power surges, plus get your FRE -— = = 2 
Curtis Clip call us today at ge SSS Se SuaE 


(603) 532-4123 ext. By for the name _ fi 
of the Curtis dealer nearest you. #SP-1C. $59.95 #SP-2C., $69.95 *SPF-1C $89.95 *SPF-2C.. $99.95 


#$P-1C +. $79.95 *SPF-2C-+ $449.95 
1 iwric UNDERWRITERS LABORATORIES HAS DEVELOPED A TEST TO SHOW 
THE MAXIMUM VOLIAGE THAT CAN PASS THROUGH A SURGE SUPPRESSOR 
CURTIS Poke iar te 
HIGHEST 
30 Fitzgerald Drive, Jaffrey, NH 03452 id to ec ace re 
Asubsidiary of Rolodex Corporation Curve Sure Prtgtos ra rated 400 Vota Peak oro by Uncovers 


‘Laboratones Standard 1449 tor maximum (rough vollage 
an a Sargon. sr eprom ny ca epary won te 
\tneiico. 


ae 


© Curtts Manufacturing Company, Inc. * VELCRO is a registered trademark of VELCRO, USA. Inc. 
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WORD PROCESSING SOFTWARE 
THAT MANAGERS CAN ABSORB INSTANTLY 





Busy professionals need a word processor 
which will quickly soak up their ideas and help 
them create impressive-looking documents. New 


from Software Publishing, 


4 
FOR EAEESTRFAD DISK | Professional Write 2.1 
CA 1406 G45-391 | . 
- GSK os -| incorporates all the fea- 


eS 
FO R WRGeOneey NFO 
CALL Rage 4900 





tures managers want into 
an easy to use program. 
Follow-along tutorials, pull-down menus and 
context-sensitive help will have managers pour- 
ing out memos and reports in less than an hour 


with no special training or MIS support. Whats 


more, its Preview feature wipes out wasted 
printing runs by showing what a report will look 
like before it’s printed. Professional Write even 
shares files with other popular word processing 
programs. And supports high quality laser and 
dot matrix printers, providing managers access 
to a flood of fonts. So call today for a free trial 
disk. Professional Write will have managers in- 
stantly producing sophisticated documents, instead 


of wringing their SOFTWARE 


hands over compli- PUBLISHING 


cated software. 


Runs on IBM PC and MS DOS compatibles. © 1989 Software Pubhshing Corporatton, igor Landings Dr., Mountain View, CA 94099-7210. 





operational performance and price. The 
quality of the construction, the longevity 
of components, the machine’s expansion 
capabilities, and the available service must 
also be considered. In all of these respects 
Compaq’s 386S computer stands out. 

Getting inside the computer is easy. 
There are only three thumbscrews holding 
the case to the chassis, which are easily un- 
screwed by hand once you get them start- 
ed. Because they stay attached to the rear 
panel, you don’t have to worry about drop- 
ping them into the machine or losing them. 
The screws that hold the plates covering 
the expansion slots, however, are another 
story. They are Torx screws, so you needa 
special screwdriver to remove them—not 
necessarily a common item to have lying 
around. 

The computer’s chassis is supported 
front to back by the metal case of the 140- 
watt power supply, which ms the entire 
depth of the machine. The small foot- 
print—5.9 by 15.8 by 14.8 inches 
(HWD)—means that there is less play in 
the frame, motherboard, and case. The 
four drive bays are encased in a sturdy 


metal shell to protect them further. 

There are only five expansion slots in 
the 386S. They all take 16-bit cards, but 
one of them is a proprietary high-speed slot 
reserved for memory expansion. The 
Deskpro 386S has two high-speed memo- 
ry cards, one with IMB RAM and the oth- 
er with 4MB, to which you can add IMB 
or 4MB memory modules. When you add 
these to the IMB of 80-nanosecond RAM 
on the motherboard, the most memory you 
can swing is 13MB. 

The system memory comes in either of 
two configurations: eight 4-by-256-kilobit 
chips with four 1-by-256-kilobit chips for 
parity, or 36 1-by-256-kilobit chips. The 
memory uses an enhanced page-mode 
scheme. Paged operations occur with zero 
wait states, while nonpaged operations 
have two wait states. On the average the 
system operates at 0.8 wait states. 

The number of slots in this computer 
may seem limiting at first, but everything 
you commonly need is built in. The serial, 
parallel, and mouse ports come off the 
motherboard (manufactured by Compaq), 
as does the video controller and the flop- 


py/hard disk controller. Therefore the slots 
are available for other peripheral control- 
lers to operate such devices as a modem, 
scanner, or LAN hookup. 

The Deskpro 386S comes in three mod- 
els. The basic configuration has a 1.2MB 
5%-inch floppy disk drive. The Model 20 
has a 20MB ST-506/412 MFM hard disk 
in addition, the Model 40 has a 40MB ST- 
506/412 RLL hard disk. All three include 
1MB of RAM; the video controller; the 
floppy/hard disk controller; serial, paral- 
lel, and mouse ports; an AT-style En- 
hanced keyboard, disk cache software; and 
Compaq Expanded Memory Manager 
software. The basic model costs $3,299; 
the Model 20 costs $3,799, and the Model 
40 costs $4,199. 

When you add a 40MB tape backup 
unit, a 1.44MB 31-inch floppy disk drive, 
a VGA monitor, and Compaq’s version of 
DOS, Release 3.31 (which lets you con- 
figure your entire hard disk as one vol- 
ume), as in our test configuration, the price 
goes up to $6,092. 

Three of the four drive bays are accessi- 
ble through the front of the computer. In 
addition to the 40MB tape backup unit we 
saw, Compaq offers a 135MB tape drive. 
The fourth drive bay, which is positioned 
sideways and behind the other three, 
houses the hard disk. A second hard disk 
can be added to the bottom front drive bay. 
In addition to those that come in the Mod- 
els 20 and 40, Compaq offers a 110MB 
RLL drive. Just to the right of the drive 
bays is the on/off switch and the LED 
lights for the power and hard disk. The sys- 
tem’s lock is in the rear panel. 

Attached is the original AT-style key- 
board with its smaller Enter key and larger 
Backslash key under the Backspace key. 
Unlike most newer keyboards, this one has 
the LED lights for NumLock, CapsLock, 
and ScrollLock on the individual keys 
rather than together in a little panel dis- 
play. The keys have a flat response with a 
muted clicking sound. 

Compaq offers two types of monitor, 
both analog devices with a text resolution 
of 720 by 400 and a graphics resolution of 
640 by 480. The VGA monitor we re- 
viewed had a screen that measured 13.25 
inches on the diagonal and stood 14 inches 
high on a swivel base. The on/off switch is 
well positioned on the front face. 1 found 
the contrast range on the monitor some- 
what limited. 

It’s hard to come to a clear judgment on 
the Compaq Deskpro 386S computer. 
While a fully configured unit is more ex- 
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We Interrupt 
War For This Im 


To all those unlucky enough to be stuck —_ Offering hundreds of presentation treatments 
smack in the middle of the current spread- —_ from word charts to three-dimensional bar, 











sheet confusion, take heart. pie, scatter, and polar graphs. 

There is, at last, a viable | “Andy's Bunnies! And with SuperCalc5, you 
alternative to war: revolution. FY Eran sary 3 select fonts, lines, boxes, grids 

One that delivers even more and shading, All of which can 
performance than you have a Ra be used to produce the highest 
(ahem) been waiting for but = © a =) quality customized reports. 
without demanding expensive [= Plus, SuperCalc5 actually 
new hardware or extensive = S072) makes productivity easier An 


retraining, And without abruptly eee eine integrated Undo feature simply 





cutting you off from any user reverses unwanted commands, 
in your company, even those And a truly comprehensive 
on mainframes. system of debugging highlights 
The name of the spreadsheet ie costly errors and analyzes 
is SuperCalc’5. ‘ macro logic. 
And whatitcandoforyou Perhaps even 
is, frankly, quite revolutionary, untnastabourornehing n igh more impressive 
Let's begin at the end. Stand-alone quality is the way SuperCalc5 can 
graphic capabilities have been built in. link spreadsheets. Up t0 255 ait nas tefore they 


come back to bite you 
2-3 are registered trademarks of Lous Development Corporation, Excel is a imgpsieved trademark of 


© 1989 Computer Associates International, Inc. 1240 McKay Dr, San Jose, CA 95131, Loms and 1 





he Spreadst 





eet 


portant Update, 


be precise. Linking either in memory 

or on disk, either pages of the same spread- 
sheet or inde- 
pendent, either 
SuperCalc5s files 
or Lotus’ 1-2-3°S. 

Which brings 
us to the “L” 
word. SuperCalc5 
not only reads 
and writes Lotus® 
1-2-3" files, it 
totally coexists 
with Lotus. 
Letting you easily move 1-2-3 macros into 
SuperCalc5 and back again. Even toggling 
between menus is a snap for SuperCalc5. 

But not for Excel? 

Which now brings us to the“E” word. 
pie Excel, eae Tuns on all IBM” 


red trademark of Internauonal Business Machines. 


Andy's Bunnies 
P — 





Tost IBM is & register 


compatible computers but also 
takes full advantage of 286 and 386 machines 
when _you decide to make that transition. 

And if all that isn't enough to make you 
run out today and join the revolution, there's 
even more incentive. 

Like our free demo disk offer through July 
31, 1989. And our $100 
upgrade offer for just [Stieaxer Peston 
about any spreadsheet 
you're using. Call 1-800- 

531-5236. In Canada 
call 1-800-663-6904. 

Which finally brings us a 
to our admittedly biased 
outlook for the much touted spreadsheet war 

With SuperCalc5, peace is at hand. 


OMPUTER’ 
SSOCIATES 


Software superior by design. 
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BASIC CONFIGURATION 
Liat price 
Basic configuration includes 


Drive baya 


Cost of DOS 3.3 / OS/2 (if available) 


Hard disk options 
Slota 


Slota free with hard and floppy diak 


drives, video, two serial and one 
paraliei port instalied 


Power aupply (watts) 

Reset switch 

Switchless setup 

Keyboard cabla length (inches) 
STANDARD CONFIGURATION 


Price of monochrome system with 1MB 


RAM, 6OMB hard disk, DOS 
Price of VGA system 


TESTED CONFIGURATION 
List price with DOS 
Tested configuration inciudea 


Microprocesaor clock speeds 
Bua clock apeeds 
Welt statea 


Disk controller manufacturer and type 


(Intarface/encoding) 


Number of drives handled by controller 


BIOS version and date 


Syatem board manufacturer 


386 chip set manufacturer 


(Products listed in ascending price order) 


CPU 386/SX 
$1,295 


512K RAM, 1.2MB or 
1.44MB floppy disk 
dnrve, two 

serial and one 
parallel 

port 

5 halt-height 


$85/Unavailable 
3) 


Two 8-bit. six 
16-bit 


$2,230 


$2,980 


$3,885 


2MB RAM, 44MB 
hard disk, 1.2MB 
floppy disk 

drive, VGA 
monitor, 80387SX 
coprocessor 


16 MHz 

10 MHz 

0 

DTC (ST-506/RLL) 


4 
Award BIOS, 
Version 3.03 
(March 1988) 
Standard 
Computer 
Chips and 
Technologies 


386SX-BASED PCs: SUMMARY OF FEATURES 


Club AT 
Model 316SX 


$1,460 


1MB RAM, 1.2MB 
floppy disk 

dnve, one 

serial and one 
parallel 

port 

3 half-height 


$70/Unavailable 
6 

Two 8-bit, six 
16-bit 

4 


200 
e 
e 
124 


$2,285 (80MB 
disk) 


$2,738 (8OMB 
disk) 


$3,253 


2MB RAM, 80MB 
hard disk, 1.2MB 
floppy disk 

dnve, VGA 
monitor, 80387SX 
coprocessor, 
SpeedStor, 
SpeedCache 


8/16 MHz 

3.6/7.1 MHz 

0 

OMTI (ST-506/MFM) 


4 
AMI 386 BIOS 
(November 1988} 


Everex 


None (uses 
discrete logic) 


Swan 386SX 
$1,499 

1MB RAM, 1.2MB 
or 1.44MB lloppy 
disk dnve, one 
senal and one 
parallel 

port 

5 half-height 


$89/Unavailable 
4 


Two 8-bit, six 
16-bit 


5 


200 
e 
e 
124 


$2,349 (80MB 
disk) 


$2,848 (80MB 
disk) 


$2,937 


2MB RAM, 80MB 
hard disk, 1.2MB 
floppy disk 

drive, VGA 
monitor 


8/16 MHz 
8 MHz 
0 


Adaptec 
(ST-506/MFM) 


4 
Chips and 


Technologies BIOS, 
Version 1.0 (1988) 


KeyTronic 


Chips and 
Technologies 


fe —Editor's Choice @—Yes O-—No N/A—Not applicable: the machine is not available in this configuration. 
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Spear 386/16SX 
$1,659 

1MB RAM, 1.2MB 
floppy disk 

dnve, one 

serial and one 
parallel 

port 

3 half-height 


$69/$300 
9 


Two 8-bit, six 
16-bit 


5 


200 
e 
e 
132 


$2,343 (44MB 
disk) 


$2,899 (44MB 
disk) 


$2,899 


1MB RAM, 44MB 
hard disk, 1.2MB 


lloppy disk 
drive, VGA 


monitor 


16 MHz 

8 MHz 

0 

Scientific Micro 
(ST-506/MFM) 
4 


AMI BIOS, 
Version F136 
(February 1989) 


Everex 


Intel 


Twinhead 
Superset 490 
$1,699 

1MB RAM; 1.2MB 
floppy disk 

drive; one 

serial, one 
parallel, and one 
Mouse port 


3 half-height 


$70/Unavailable 
2 


One 8-bit, 
three 16-bit 


WA 


NIA 


$2,999 


1MB RAM, 40MB 
hard disk, 1.2MB 


floppy disk 
drive, VGA card. 
mouse 


8/16 MHz 
8 MHz 
0 


Twinhead 
(ST-506/MFM) 


4 


Phoenix BIOS, 
Version 3.10 
(January 1989) 


Twinhead 


Chips and 
Technologies 


os 


ALR FtexCache 
SX386Z 

$1,795 

512K RAM, 1.44MB 
floppy disk 

drive. one 

senal and one 
Parallel 

port 

4halt-height 


Both unavailable 
1 

One 8-bit, five 
16-bit 

4 


200 


NA 


$5,055 


4MB RAM, 40MB 
hard disk. 
1.44MB floppy 
disk drive, VGA 
card (DOS not 
included) 


8/16 MHz 

8 MHz 

0 

ALR (ST-506/MFM) 


4 


Phoenix BIOS 
Plus, Version 1.10 
{January 1989) 


ALR 


Intel 


80386SX-BASED PCs 


ALR VIP SX386 
$1,895 


512K RAM, 1.44MB 
floppy disk 

drive, one 

serial port 


2 half-height 
mounting areas 


Both unavailable 
1 


One 8-bit. four 
16-bit 


3 


65 


132 


N/A 


N/A 


$5,155 


4MB RAM, 40MB 
hard disk, 
1.44MB floppy 
disk drive, VGA 
card (DOS not 
included) 


8/16 MHz 

8 MHz 

0 

ALR (ST-506/MFM) 


2 


Phoenix 80386 BIOS 
Plus, Version 1.10 
{September 1988) 


ALR 


Intel 


CONTINUES 


pensive than all but two SX machines, the 
NCR PC916SX and the NEC PowerMate 
SX, and its performance results aren’t im- 
pressive, the machine is very well con- 
structed; it has ample room for expansion 
and boasts Compaq’s usual stamp of quali- 
ty in manufacture. On a raw price/per- 
formance basis this machine may not be 
worth the investment, but when you factor 
in the longevity of the computer and its 
possible resale value it may well be a good 
buy. It’s the same kind of decision you’d 
have to make in deciding between buying a 
Volvo and a Hyundai. 


COMPUTER PRODUCTS 
UNITED INC. 


CPU 386/SX 


by Susan L. Hayes 


If Computer Products United could rewrite 
an old cliche to describe the CPU 386/SX, 
it would read, ‘‘Fast and steady wins the 
trace.”’ This desktop model is a typically 
laid out machine that offers few surprises 
in structure and design; even CPU claims 
its SX looks like any other 16-MHz 
80386SX-based PC. It seems able to do 
what other SX machines do, only better 
and faster. You won’t exactly have to 


You won't exactiy have 
to break your piggy 
bank for the CPU 
386/SX, and you get 
good performance for 
your outlay. 


break your piggy bank for this one, and 
you get good performance for your rela- 
tively modest outlay. 

If you want a guided tour of this SX ma- 
chine, you probably will want to go to 
someone other than CPU. The accompa- 
nying setup manual and documentation 
give new meaning to the word generic. 
The documentation doesn’t exactly go out 
of its way to explain much about the spe- 
cific SX product. The material evidently 


AUGUST 1989 PG MAGAZINE 


386SX-BASED PCs: SUMMARY OF FEATURES 
i _ (Producis listed in ascending pnce order) 
nae 





BASIC CONFIGURATION 
List price 
Basic configuration includes 


Zeos 386-16/SX 
$1,895 


512K RAM, 32MB 
hard disk, 1.2MB 


floppy disk 
drive, 
monochrome 
monitor, one 
seriai and one 
paraliel port 

Drive bays 3 half-height 

Cost of DOS 3.3 / OS/2 (if avaiiabie) $98/Unavailable 

Hard disk options 10 

Siots Two 8-bit, six 
16-bit 

Slots free with hard end floppy disk 5 

drives, video, two seriei end one 

paraiiei port instalied 

Power supply (wetts) 230 

Reset switch e 

Switchiess setup e 

Keyboerd cable length (inches) 110 

STANDARD CONFIGURATION 

Price of monochrome system with {MB $2,392 (65MB 

RAM, 60MB hard disk, DOS disk) 

Price of VGA system $3,087 (65MB 
disk) 

TESTED CONFIGURATION 

List price with DOS $3,532 


Tested configuration inciudes 


Microprocessor clock speeds 
Bus ciock speeds 
Wait stetes 


" Disk controiler manufecturer and type 


(interface/encoding) 


1MB RAM, 32MB 
hard disk, 1.2MB 
floppy disk 

dnve, VGA 
monitor, 80387SX 
coprocessor, DOS 
4.01 

8/16 MHz 

8 MHz 

0 


Adaptec 
(ST-506/ALL) 


Number of drives handied by controlier 4 


BIOS version and date 


System boerd manufecturer 
386 chip set manufacturer 


Pro-386SX BIOS, 
Version 4.35 
(March 1989) 
Progressive 


Chips and 
Technologies 


Mitsuba 386SX 
Workstation 


$2,145 


1MB RAM, 1.2MB 
floppy disk 

drive, one 

serial and one 
parailel 

port 


5 haif-height 
$99/Unavailabie 
4 

Two 8-bit, six 
16-bit 

5 


200 
e 
e 
115 


$2,995 (71MB 
disk} 


$3,895 (71MB 
disk) 


$4,420 


2MB RAM, 71MB 
hard disk, 1.2MB 
floppy disk 

dnve, VGA 
monitor 


16 MHz 
8 MHz 
0 


Seagate 
(ST-506/MFM) 


4 


AMI BIOS, Version 
1131 (February 1989) 


Mitsuba 


Chips and 
Technologies 


Pe 
Everex Step 386is 
$2,799 


1MB RAM, 1.2MB 
floppy disk 

drive, one 

senal and one 
parallel 

port, DOS 3.3 


3 haif-height 
included/$325 

4 

One 8-bit, seven 
16-bit 

5 


200 
e 
e 
132 


$3,827 (80MB 
disk) 


N/A 


$6,393 


2MB RAM, 160MB 
hard disk, 1.2MB 
ficppy disk 

drive, EGA 
monitor, 80387SX 
coprocessor 


5/8/16 MHz 
5.3/7.7/8 MHz 
0 


Control Data 
(ESDI) 


4 


Everex BiOS 
(derived from AMi; 
February 1989) 


Everex 


None (uses 
discrete logic) 


/ Editor's Choice @—Yes O-No N/A—Not applicable: the machine is not available in this configuration, 
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NEC PowerMate SX 
$2,899 


2MB RAM, 1.2MB 
or 1.44MB floppy 
disk drive, one 
senal and one 


parailel port, 
DOS 3.3, 
Microsoft 
Windows/386 


3 half-height 
inciuded/$325 
3 

One 8-bit, five 
16-bit 

3 


193 
(e) 
(e) 
132 


N/A 


$4,949 (2MB RAM, 
42MB disk) 


$4,949 

2MB RAM, 42MB 
hard disk, 1.2MB 
floppy disk 

drive, VGA 
moniter, 
Microsoft 
Windows/386 

16 MHz 

8 MHz 

0 

Western Digital 
(ST-506/MFM) 

4 

Phoenix BIOS, 
Version 1.10.54 
(January 1988) 
NEC 


Intel 





Defi System 316 
$2,999 


1MB RAM, 40MB 
hard disk, 1.2MB 
or 1.44MB floppy 
disk drive, 
monochrome 
monitor, two 
serial and one 
parailel port 

5 half-height 
$100/$325 

4 

Two 8-bit, six 
16-bit 

7 


200 
lo) 
e 
132 


$3,099 (40MB 
disk) 


$3,599 (40MB 
disk) 


$4,299 


1MB RAM, 100MB 
hard disk, 

1 44MB floppy 
disk drive, VGA 
monitor 


8/16 MHz 
8 MHz 
0 


Conner Peripherals 
(ST-506/RLL) 


8 

Phoenix BIOS 
Plus, Version 1.10 
(January 1989) 
Delt 

Chips and 
Technologies 







Compaq Deskpro 
386S 


$3,299 


1MB RAM, 1.2MB 
floppy disk 

drive, one 

parallel and one 
mouse port 


4 half-height 
$120/$340 
3 

Five 16-bit 


5 


140 
lo) 
ce) 
104 


$4,574 (40MB 
disk) 


$5,018 (40MB 
disk) 


$6,092 


1MB RAM, 40MB 
hard disk, 40MB 
tape backup, 
1.2MB and 1.44MB 
floppy disk 

drives, VGA 


16 MHz 
8 MHz 
0 


Conner Peripherals 
(ST-506/RLL) 


4 


Compag BIOS, 
Version N.2 (June 
1988) 


Compag 
Compaq 
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NCR PC916SX 
$4,995 


1MB RAM, 44MB 
hard disk, 
1.44MB floppy 
disk drive, one 
serial and one 
parallel port, 
DOS 3.3 


5 half-height 
fncluded/$325 
3 


Two 8-bit, six 
16-bit 


6 


220 
ce) 
e 
128 


$5,250 (44MB disk, 
VGA monochrome 
monitor) 


$5,694 


$5,694 


1MB RAM, 44MB 
hard disk, 
1.44MB floppy 
disk drive, VGA 
monitor 


16 MHz 

8 MHz 

1 

NCR (ST-506/MFM) 


4 


NCR BIOS, Version 
7.2 (January 1989) 


NCR 
intel 


CONTINUES 


applies to all of CPU’s machines, with a 
few pages stuck in the back listing the 
specs of the machine in question. The text 
does cover many universal topics well, 
such as installing drives and adding adapt- 
ers, and there is a helpful troubleshooting 
guide to help you in your time of need, so 
you're not left completely on your own. 

Another potential motto for the CPU 
SX machine could be “‘Safety first.’’ The 
reset button must be pressed down for at 
least 14 or 2 seconds before it will actually 
reset the machine. And CPU doesn’t over- 
look certain convenience features such as 
switchless setup in ROM, which can save 
you time and hassle. 

On the Hi-Tek Enhanced-style key- 
board everything is where it should be, but 





CPU 386/SX 

Computer Products United Inc., 12803 
Schabarum Ave., Inwindale, CA 91706; (800) 
824-2936, (800) 662-6111 (in Callif.). 

List Price: With 512K RAM, 1.2MB 5% inch or 
1.44MB 3'inch floppy disk drive, $1,295; with 
1MB RAM, 60MB hard disk, monochrome 
monitor, DOS 3.3, $2,230; with VGA monitor, 
$2,980, with 2MB RAM, 44MB hard disk, 
80387SX coprocessor. $3.885. 

In Short: The CPU SX system is a standard 
clone that offers few surprises. Without having to 
Part with too much of your hard-eamed cash, 
you'll get a decent, competitve machine. Its 
brand-name parts mean that reliability and quality 
are part of the package too. 
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the keys feel mushy to the touch and the re- 
sponse seems a bit sluggish. 

The architecture of the Standard Com- 
puter Corp. motherboard, backed by an 
18-month warranty (there’s 1 year on the 
total system) is based on a Chips and Tech- 
nologies chip set. The motherboard holds a 
small plug-in board where lies the 16-MHz 
Intel 80386SX chip. The motherboard is 
removable and can be replaced by an 
80286-20 coprocessor board, so you can 
easily convert to a 286-20 computer if this 
unlikely need should arise. There are eight 
expansion slots on the motherboard (six 
16-bit and two 8-bit), but because of the 
processor board you can place only a short 
expansion card in one of the 8-bit slots. 
The two serial, one parallel, and one game 
port reside on a short I/O card. 

The base system uses two banks of 256- 
kilobit SIMM chips to achieve 512K 
RAM, but the CPU 386/SX can hold 8MB 
on board and up to 16MB of total system 
memory (using 1-megabit SIMM chips 
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80386SX-BASED PCs 


5; 386SX-BASED PCs: SUMMARY OF FEATURES 
; aff) (Products listed in ascending price order) 
oe E 






















tub AT 

MEMORY SPECIFICATIONS CPU 386/SX Rodel 316SX Swan 386SX Spear 386/16SX 
Memory chip type 256Kb, 1Mb 256Kb 256Kb, 1Mb 256Kb 
Chip packaging SiMM DIP SIMM DIP 
RAM chips DRAM DRAM DRAM DRAM 
interleaved memory e le} @ Oo 
Shadow RAM BIOS and video Video BIOS None 
Type of cache controller None None None None 
Disk cache software e e ie) ie) 
Maximum RAM on motherboard 8MB 2MB 8MB 2MB 
Maximum total system RAM 16MB 16MB 16MB 16MB 
OTHER 
Warranty 1 year; 18 1 year 1 year 1 year 

months for 

motherboard 


A 





FCC certification class 





— 


Mitsuba 386SX l 

MEMORY SPECIFICATIONS Zeos 386-16/SX Workstation Everex Step 386is NEC PowerMate SX 

Memory chip type 64Kb, 256Kb, 1Mb 256Kb 256Kb, 1Mb 1Mb 

Chip packaging SIMM DIP DIP SIP 

RAM ehips DRAM DRAM DRAM DRAM 

Interleaved memory e @ (o) e 

Shadow RAM BIOS and video BIOS and video BiOS and video BIOS and video 

Type of eache controlier None None None None 

Disk cache software (*) (o) e @ 

Maximum RAM on motherboard 8MB 2MB 4MB 2MB 

Maximum total system RAM 16MB 10MB 16MB 16MB 

OTHER 

Warranty 1 year 1 year 1 year 1 year 

FCC certitication class A A B B 

_ Editor's Choice @-Yes O-No 
running at 100 nanoseconds). The system The CPU 386/SX is CPU uses the Award BIOS and maintains 
also offers 384K shadow RAM to help a bus speed of 10 MHz. 
speed up video output. a solid and predictable The 200-watt power supply comes 

Our tested unit came equipped with a equipped with a 140/220-volt switch on 
Toshiba 40MB hard disk; 20MB to collection of brand- the outside of the case. The machine has 
330MB hard disks are also available. The five half-height drive bays, three of which 
ST-506/RLL controller, manufactured by name parts made to get have exposed fronts. 
DTC, has a 1:1 interleave, which allows CPU’s base-system price may start off 
the CPU system to reach zero wait states. the job done without impressively low, but you would be get- 
Computer Products United also includes ting quite a skeletal system. The company 
EMS 4.0 memory with the system. The fancy footwork. offers so many different configurations 
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Twinhead ALR FlexCache 
Superset 490 SX386Z ALR VIP SX386 
256Kb, 1Mb 256Kb, 1Mb 256Kb, 1Mb 
SIMM SIMM SIMM 
DRAM DRAM DRAM 
e (® e) 
BIOS and video BIOS and video BIOS and video 
None ALR (16K) ALR (16K) 
(@) e (@) 
8MB 8MB 8MB 
16MB 16MB 16MB 
13 months 1 year; 3 years 1 year 
for syslem 
board 
A A A 


| Dell System 316 


Compaq Deskpro 
386S 


NCR PC916SX 


| 256Kb, 1Mb 256Kb, 1Mb 256Kb 
| SIMM SIMM SIMM 
DRAM DRAM DRAM 
e i) le) 
BIOS and video None BIOS 
Dell (32K) Compaq (16K) None 
@ e @ 
8MB 1MB 5MB 
16MB 13MB 16MB 
1 year on-site 1 year 1 year 
B B 


ENDS 





that it’s difficult to pin down a standard 
one. For the CPU 286 machine with an In- 
tel 80386 coprocessor, 512K expandable 
memory, 1.2MB 5%-inch or 1.44MB 34- 
inch floppy disk drive, the Standard Com- 
puter Corporation /O card, an NCL 1:1 
hard disk controller, and a clock/calendar 
with a Ray-O-Vac battery backup (no hard 
disk or video adapter), you'll pay $1,295, 
plus an extra $85 for DOS 3.3. For all of 
this plus 1MB of RAM, a 60MB Toshiba 


hard disk, an RLL controller, a mono- 
chrome video card, and DOS, the price is 
upped to $2,230; if you want VGA, the ad- 
dition of a NEC 2A monitor and a Video 
Seven VGA card will bring the cost to 
$2,980. 

In addition to the Toshiba 40MB hard 
disk and RLL controller, our tested config- 
uration included a Paradise VGA Plus 16- 
bit card and an Intel 80387SX math co- 
processor, pushing the price up to 
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PRIMETIME 


"WE'VE GROWN 
DEPENDENT ON 
PRIMETIME, TO 
MANAGE GUR 
TIME." 


-InfoWorld 


Effective time management. 
Your success depends on it. 
So when InfoWorld, the 
leading micro 
computer news- 
paper, endorses a 
time management 
software package, 
it’s time fora 
closer look. 

Need another witness? 
PRIMETIME™ is "A better 
way to manage time,” says 
PC Magazine. "Quite an 
attractive package. Buy it." 

PRIMETIME is 
a personal project 
and activity mana- 
ger. It blends to- 
gether the most 
essential planning, 
scheduling and organization 
tools into one powerful action 
management resource. 

PRIMETIME actually en- 
courages you to get things 
done. You'll show up pre- 
pared and on time. And that 
will make you successful. 


Call for a FREE Demo Disk, 
or see your local software 
dealer today. 


1-800-777-8860 


Santa Ana, CA Sry 556-6816 
Suggested retail price $99.95 
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He also doesnt realize 
Hewlett-Packard makes PCs. 





That's unfortunate. Because 
Hewlett-Packard has a line of 
eight high-performance per- 
sonal computers. PCs which 
range from desktop and floor- 
mount Intel386™ based power- 
houses to entry-level 8086- 
compatibles. PCs which offer 
you a better way of doing 
business, 


ee eee en Ie 
Hewlett-Packard personal 5 See 


386 is a trademark of Intel Corporation computers give you plenty of The HP Vectra QS/20 PC. One in 
©1989 Hewlett-Packard Company CP-PC903 opportunity for expansion. As _aline of eight PCs from Hewlett-Packard. 











well as plenty of options. At the 
high end, you can get up to8 
accessory slots, 620 Mbytes of 
hard disk storage, and 16 Mbytes 
of RAM. And on all models, you 
get a choice of video solutions 
and the flexibility of using 
either 5.25” or 3.5" disks. 


Beyond this, an investment in 
Hewlett-Packard PCs allows 
you to choose confidently from 
thousands of software applica- 
tions and peripherals. HP's strict 


adherence to industry stan- 
dards insures compatibility. 
Now, and into the future. 


But the most important feature, 


the one you won't get with any 
other personal computer, is 
Hewlett-Packard reliability. For 
50 years, HP has promised, and 
delivered, exceptional quality 
in everything from calculators 
to HP LaserJet printers. 


Finally, every PC made by 





Hewlett-Packard is backed by 
an extensive network of trained, 
authorized dealers. For more 
information and the name of 
your nearest dealer, call 1-800- 
752-0900. You'll soon realize 
what an HP personal computer 
can do for you. 


There is a better way. 


| 


HEWLETT 
PACKARD 








$3,885—more in line with the competi- 
ton. 

Overall, the CPU is a respectable but 
not stellar performer, scoring consistently 
in the top half of the group on our bench- 
mark tests. Its hard disk turned in impres- 
sive scores on the BIOS Disk Seek test and 
large-record DOS File Access test, faring 
less well on the small-record test. 

The CPU 386/SX is a solid and predict- 
able whole made of brand-name, quality 
parts. If you're looking for a relatively 
fast, steady, and efficient machine to get 
the job done without fancy footwork, this 
one is well worth considering. 


DELL COMPUTER CORP. 


Dell System 316 


by Salvatore P. Ricciardi 


When some of the best-engineered PCs are 
coming out of the land of the longhom, it’s 
Rot uncommon to hear someone recom- 
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mend buying your PC from a company in 
Texas. But with Dell Computer Corp.’s 
increasingly high-quality image, and with 
several PC Magazine Editor’s Choice 
computers in Dell’s product lineup, the 
word of the day seems to be getting more 
specific: Buy your machine from a compa- 
ny in Austin, Texas. 

The Dell System 316 is a well-built, 
well-engineered addition to an already im- 
pressive lineup. Based on a 16-MHz 
80386SX processor and housed in Dell’s 
now-familiar AT-style cabinet, it’s sure to 
give you cause to consider 386 technol- 
ogy. And at an entry-level price of $2,999, 
you won't have to sell the house to place 
your bet. 

The unit uses the Chips and Technol- 
ogies NEAT chip set and the Phoenix 
Technologies 80386 ROM BIOS Plus. 
Both the system BIOS and video BIOS can 
be remapped from slow ROM into faster 
RAM memory for improved performance. 
The BIOS includes a resident setup pro- 
gram for configuring the machine. 

System memory consists of 1 MB of 80- 


nanosecond DRAM in an interleaved 
page-mode configuration. The standard 
system comes configured with 256-kilobit 
SIMMs and is capable of supporting 8MB 
on the motherboard. You'll need to replace 
these SIMMs with I-megabit SIMMs to 
get the full SMB. You can add an addition- 
al 8MB using an expansion card, bringing 
maximum system memory to a total of 
16MB. A | MB upgrade using 256-kilobit 
SIMMs currently costs $200; a 4MB up- 
grade using the more-expensive |-megabit 
SIMMs costs $2,200. 

The motherboard holds 8 expansion 
slots, and it has one parallel port and two 9- 
pin serial ports standard. It can also ac- 
commodate an Intel 80387SX coproces- 
sor. In our review unit, one 16-bit slot 
contained a Video Seven 16-bit VGA 
card. Two 8-bit slots and five 16-bit slots 
were still free, leaving plenty of room for 
expansion. 

Support for peripheral storage is readily 
available. An internal drive bay can house 
one full-height hard disk or two half-height 


Dell System 316 
Delt Computer Corp., 9505 Arboretum Bivd., 
Austin, TX 78759-7299; (800) 426-5150, (512) 


338-4400. 

List Price: With 1MB RAM, 40MB hard disk, 
1.2MB SY inch or 1.44MB 3/-inch floppy disk 
drive, Monochrome montor, $2,999: with DOS, 
3.3, $3,099, with VGA monitor, $3,599, with 
100MB hard disk, $4,299 

In Short: The Deti System 316 1s a sold 
computer backed by a sold warranty. It has a 
reasonable price tag, comes with superb 
documentation, and gets high marks for 
expandability. 
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hard disks. Another bay on the right has 
space for three half-height devices visible 
through the front panel. Dell offers the unit 
with disk capacities of 40, 100, 150, and 
322MB. The first two models use Conner 
Peripherals RLL drives, while the more- 
expensive units employ ESDI drives made 
by CDC and Metropolis. Our evaluation 
unit contained a 1SOMB Conner Peripher- 
als drive, rated at 25 milliseconds, which 
performed right on target. 

One of the unique aspects of the Dell 
System 3 16’s design is its support for IDE 
(integrated drive electronics) hard disk 
drives. These drives, such as the Conner 
Peripherals drives used in the non-ESDI 
models of the System 316, contain all of 
the disk controller intelligence on-board. 
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Database reports without programming— 
with R&R report writers. 


4 
R&R helps you create reports quickly, without programming, directly from Pa 
related databases. Use tor tumkey systems and ad hoc reporting. Print In 
any jayout, from columnar listings and malting labels to preprinted forms pots 
and lorm Nelters R&R is tullteatured and Hexibe, s0 you can concentrate Miet.g_% 


on making reports show exactly what you want to show, in exactly the way 
you want to show it. Any report. 

Perform calculations as needed, Including totals and subtotals. Sort and 
group records In any order. Select records with plain-English query. Save 
time with automatic TRIM, word-wrap, justification, currency, and date 
formats. Improve appearance with bold, italics, underline, different fonts, and 
graphics characters. 

Lotus-llke menus, WYSIWYG screen-painting, and HELP system make it EA 
easy to leam R&R. And since R&R report writers look allke, when you've —— | a 
learned one you know them both. 











Works with dBASE Ili, dBASE IV, dBXL", Quicksiiver™, 











and file-compatibles. Inciudes royalty-free runtime that Laleicar 
requires only 25 KB of memory. Network support standard. 
Cllpper’’ and FoxBASE:" Module required tor .NTX and 
.IDX indexes, $49.95. Optional Code Generator, $149. 

*... a stunning combination of a comfortable and informative 

user interface, supremely easy access fo multiple related files, and 

extensive report design and enhancement tools. Usable by novice 

and expert alike, it is superb for generating either stralghtforward 

or complex report output...” 12/8/87. 

One of “The 100 Top-Rated Products of 1987.” 

InfoWorld, 12/28/87. 

Awarded Most Useful Add-On Product for dBASE by 1988 dBASE re 

Developer Conference attendees. Ashton-Tate, Sepfember 1988. 02 ie 
as add-in or add-on with 1-2-3, Symphony, and worksheet- Nae i. J 
compatible products. Requires 20 KB as add-in. Network 4 4 i 
support standard. Replaces Lofus 1-2-3 Report Writer™, and is 
includes program fo convert existing reports fo R&R. "304 


27 240) 


[ 30-Day Moneyback Guarantee 
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To order, or for more intormation and 
hia 6 th ; 


800-325-9035 
Aass., call 508-366-11 


Concentric Data Systems, Inc. 
yman Street, Westboro, MA 0 





Adult Prope y 


06/00/88 - 
Full Mouth 


06/06/88 


00210 AS. 
¥-Ray | 1 
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After centuries of practice, 
mankind perfects engineering 
calculations: MathCAD. 


iG 
GINEERIN 

















Announcing MathCAD 2.5: 
The Dawn of a New Age. 


equations anywhere on the screen, 
add text to support your work, and 
graph the results. Then print your 
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Pilea: ert een will call it, analysis in ntation-quality 
only time will tell. d a = 
Perhaps the Century of Speed, or Tt has over 120 commonly used 
the Era of Ease, But whatever the ; emer oe : 
Le functions built right in, for handling 
name, this is the age of MathCAD 2,5, bons ail fie ilelen te lliad 
the only math package that looks “4 taba a, 5 
y, pa : exponentials, differentials, cubic 






























and works the way you think. A splines, FFTs and matrices. 


No matter what kind of math you 
F | do, MathCAD 2.5 hasa solution 
‘A for you. In fact, it’s used by over 
50,000 engineers and scientists, 
@ including clectrical, industrial, and 
| mechanical engincers, physicists, 
J) biologists, and economists. [— 

But don’t take our word 
for it; just ask the experts. 
PC Magazine recently 
described MathCAD as 
“everything you have ever 
dreamed of in a mathemat- 
ical toolbox.” 

And for Macintosh® 


















MathCAD 2.5 includes 3-D plotting, HPGL sketch 
import, and PostScript output. 















































MathCAD is far and away the users, we present MathCAD 2.0, 
best-selling math package in the rewritten to take full advantage of 
world. Because it lets you perform the Macintosh interface. Entering 
enginecring and scientific calcula- operators and Greck letters into 
tions in a way that’s faster, more equations is pure simplicity! 
natural and less error-prone than Look for MathCAD 2.5 at your 
the way you’re doing them now— local software dealcr, or give usa 
whether you’re using a scratchpad, call, For more information, a free 
calculator, spreadsheet or program demo disk, or upgrade information} 
that you wrote yourself. dial 1-800-MATHCAD (in MA, 

And now we’ve made the best 617-577-1017). 






even better. MathCAD 2.5 is a dra- 
matically improved version that in- 
cludes three-dimensional plotting, 
enhanced numerical analysis, and 
the ability to import HPGL files 
from most popular CAD programs, 
including AutoCAD? And now you 
can print on PostScript” compatible 
printers, 

And like before, MathCAD’s live 
document interface™ lets you enter 






*If you purchased MathCAD 2.0 between 
5/1/89 and 6/16/89, you can get a FREE 
upgrade tw version 2.5 (otherwise, the up- 
Sraste cost is $99.00 until June 30, 1989; 
afterwards, the cost will be $149.00). 


MathCAD 


MathSoff, Inc, One Kendall Square, Cambridge, MA 02139 






























Available for IBM° compatibles and Macintosh computers, TM and @) signify manufacturer's trademark or manufacturer's registered trademark respectively. PE 
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Because of this design, you need not dedi- 
cate an expansion slot to a disk controller 
card unless you opt for one of the ESDI 
units. 

The VGA Color Plus display monitor 
supplied with the System 316 provided ex- 
cellent clarity and color. The keyboard, 
made by Key Tronic Corp., is of the 101- 
key variety and very comfortable to use. 

Bundled with the System 316 are some 
useful utilities and diagnostic software. 
There’s a set of VGA utilities, an excellent 
and colorful tutorial, and a system support 
diskette that includes diagnostic and disk 
setup functions. Dell’s Enhanced DOS 3.3 
($100) provides some additional features, 
such as a disk cache program and several 
disk management utilities. 

Dell’s documentation is well written 
and very well illustrated. It’s clear, con- 
cise, and suitable to a broad audience of 
beginners and experts alike. 

Optional software includes Dell En- 
hanced DOS 4.01 ($120), Dell Enhanced 
OS/2 1.0 ($325), and Dell Unix System 
V/386, Release 3.2 ($995). 

The System 316 was an average per- 


former in PC Labs’ benchmark tests. Par- 
ticularly noteworthy were the scores for 
our tests of hard disk performance. 

The Dell System 316 is an affordable 
high-quality entry point into 386 technol- 
ogy. With Dell’s reputation and a 1-year 
warranty that includes on-site service pro- 
vided by Xerox, it’s well worth your con- 
sideration. 


EVEREX COMPUTER SYSTEMS 


Everex Step 386is 
by Catherine D. Miller 


When you consider buying an Everex 
computer, remember that prices can be de- 
ceptive. At $2,799 for the low-down basic 
configuration, Everex’s Step 386is is one 
of the more-expensive 386SX computers 
reviewed in this roundup. But because 
Everex sells through dealers rather than di- 
rectly, the list price is quite different from 
the selling price for the system. You may 
find that the actual street price will place 


the Everex Step 386is among the less- 
expensive SX computers. 

The Step 386is does give you a lot of 
machine for the money. It is based on 
Everex’s Step 286 running at 16 MHz, and 
the two machines have much in common. 
Both are available in either a standard AT- 
size case, with access to five half-height 
drive bays, or a small-footprint case (6.4 
by 17.1 by 16.5 inches, HWD), with two 
of the three half-height bays accessible 
from the front. 

Our evaluation unit was housed in the 
small-footprint case. The front panel in- 
cludes reset and turbo switches as well as 
turbo and microprocessor speed indica- 
tors, The sector of the hard drive currently 
being accessed is also displayed on the 
front panel. A smoked plastic cover slides 
over these indicators. 

The Step 386is computer offers three 
microprocessor speeds—S, 8, and 16 


The manual 
accompanying the 
Everex Step 386is does 
a good job of covering 


all aspects of 
operation and clearly 
outiines the steps 
to be taken to upgrade 
the system. 


MHz—but only the 5-MHz and 16-MHz 
speeds can be selected using the turbo 
switch on the front of the machine. If you 
want to select 8 MHz you must use a soft- 
ware command. 

The standard Enhanced-style 101-key 
keyboard shipped with all Everex comput- 
ers is also included. The keys are set low 
but are adequately separated so as not to 
cause problems when you are typing. This 
lightweight keyboard has a nice clicky 
feel. 

The parallels between the Step 286/16 
and the Step 386is extend to the system 
board, designed by Everex. Both ma- 
chines use identical motherboards. Two 
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ONE ON THE WAY: Hewlett-Packard’s HP Vectra QS/16S 


The Hewlett-Packard 
386SX desktop 
machine is a small- 


footprint model for 


those who seek 
dependability from 
their PC vendor. 


by Salvatore P. Ricciard! 
If you're a loyal customer of Hewlett- 
Packard, then you’ve often been well 
rewarded in the past. Following in that 
tradition, the new HP Vectra QS/16S 
just may be your dependable if unre- 
markabke ticket into the 386 world. Be- 
cause it’s not currently available for 
purchase, we tested a version sent to us 
from across the Atlantic to give you an 
idea of what to expect. 

The QS/16S is HP’s entry-level 386 
machine. With IMB of RAM and a 
1.2MB 5¥%-inch floppy disk drive, the 
unit costs $3,295. The first thing you'll 
notice is the machine’s fairly small 
footprint and the familiar Vectra colors. 
The case is plain yet attractive, but the 
bright white on/off switch is likely to 
get your attention. It’s made of plastic 
and looks out of place. 

Once you open the case, you'll find 
the rest of the power switch, a long 


banks of sockets can accept either 256- 
kilobit or 1-megabit DIPs for a total of 
4MB RAM. Our evaluation unit came 
equipped with 2MB of 100-nanosecond 
DRAM in 1Mb DIPs. Although this board 
doesn’t use a chip set, several VLSI chips 
are on the motherboard. In addition to the 
32-MHz crystal necessary for a 16-MHz 
processor, a 30-MHz crystal is mounted 
on the motherboard. A Ray-O-Vac com- 
puter clock battery keeps the time. 

Six 16-bit and two 8-bit slots sit to the 
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plastic handle that leads into the power 
supply at the rear of the unit. At first 
glance you might think this is some- 
thing used to keep things in place dur- 
ing shipping, but in truth it’s the real 
power switch. 

The rest of the machine sports a 
quality image and some interesting de- 
sign techniques. The CPU and all sys- 
tem memory are on a board that plugs 
into a proprietary 32-bit slot in the 
motherboard. Sporting a 16-MHz Intel 
80386SX microprocessor that is 
switchable to 8 MHz, it’s compatible 
with all software that runs on a full- 
blown 80386DX. System memory con- 
sists of 100-nanosecond DRAM in an 
interleaved page-mode configuration. 
The standard machine comes with 
IMB supplied as 256-kilobit SIMMs. 

According to Hewlett-Packard engi- 
neers, putting the CPU ona card allows 
them to leverage the design of the rest 
of the unit. For example, the same 
motherboard design can be applied to a 
more capable machine using the 
80386DX chip. All that’s needed is a 
new CPU card design. In theory HP 
could offer CPU card upgrades this 
way, although none are planned at the 
moment. 

The unit employs the Chips and 
Technologies VLSI circuit set and can 
accommodate an Intel 80387SX co- 
processor. System memory is expand- 
able to 8MB on the card using 1-mega- 
bit SIMMs. You'll have to replace the 
existing 256Kb SIMMs with the IMb 
modules in order to get the full 8MB. 
You can add an additional 8MB using a 
daughtercard that attaches to the CPU 


rear of the memory banks; a 200-watt 
Liton Electronic Co. power supply sits be- 
hind the drive bays. Everex’s 8-bit Magic 
V/O serial and parallel adapter card pro- 
vides the system with one, serial and one 
parallel port. The card can support another 
serial port; serial port kits are available 
from Everex. 

To bring 386 processing capabilities to 
the Step 386is, Everex has designed a 
daughtercard called In Step. The daughter- 
card is also available separately at a list 





card. It, too, requires the 1Mb SIMMs 
to achieve the full complement of 
RAM. At press time, a IMB upgrade 
kit cost $650. 

The QS/16S’s AT-standard /O bus 
resides on the motherboard and has 
plenty of room for expansion. It runs at 
8MHz and provides one 8-bit slot and 
six 16-bit slots, one of which contains 
Western Digital Corp.'s ST-506 con- 
troller card. The card is capable of sup- 
porting two hard disks and two floppy 
disk drives, although the QS/16S's 
drive bay will accommodate only three 
half-height devices. The controller card 
includes one parallel port and one 9-pin 
serial port. A port for HP’s proprietary 
HP-HIL (Human Interface Loop) is 
standard and is located on the rear of the 
unit, near the keyboard connector. You 
can purchase a mouse that uses this port 
from HP. 

The review unit included a Seagate 
Technology ST-251 hard disk with an 
unformatted capacity of 40MB, a Para- 
dise Systems VGA card, and an HP 
VGA monitor. The list price for this 
configuration, including DOS, is 
$5,225. HP plans to offer higher-priced 
units later this year that employ larger 
hard disks, supporting capacities of ei- 


price of $699, making it an easy matter for 
current owners of Everex Step 286s 
(whether 12- or 16-MHz units) to upgrade 
to 386 mulitasking capabilities. 

In Step plugs into the PGA (Pin Grid 
Array)-type 286 socket on Everex’s 286 
motherboard. (If you have an Everex Step 
286 and are considering the In Step 
daughtercard, make sure the motherboard 
has the proper socket; older Step 286 mod- 
els do not.) Surface-mounted on the top of 
this 2.5- by 5-inch card is the 80386SX 


ther 108MB or 152MB with an ESDI 
controller. 

The VGA monitor supplied with the 
test machine was of excellent quality. 
The Vectra keyboard, however, leaves 
much to be desired. It has a mushy feel 
and the thoroughly sculptured keys are 
difficult to get used to. I found myself 
making more than my usual share of ty- 
pos using this keyboard. One nice fea- 
ture is the ability to shut off the audible 
key click using either the keyboard or 
the system setup program. 

HP includes a package of useful util- 
ity software with all models of the 
QS/16S. There’s the HP's terminal em- 
ulation program, a disk cache program, 
a disk volume expansion utility for par- 
titioning mass storage, and the HP ex- 
panded-memory manager for support 
of the LIM 4.0 EMS specification. 
Both DOS 3.3 ($135) and OS/2 Ver- 
sion 1.0 ($325) are optional. 

The QS/16S proved to be an average 
performer in the PC Labs benchmark 
tests. It didn’t lead the pack, but it 
didn’t perform poorly either, and the 
use of HP’s disk cache software may 
improve some of the numbers. 

In general, the HP Vectra QS/16S is 
a solid machine, fitting in well with 
Hewlett-Packard’s laid-back approach 
to PCs. But at $5,225 for the tested con- 
figuration, you’re paying more for the 
HP label than you may be prepared to. = 
HP Vectra QS/16S. Hewlett-Packard 
Co., 974 E. Arques Ave., P.O. Box 486, 
Sunnyvale, CA 94086; (800) 752-0900, 
(408) 973-1919. List Price: With 1MB 
RAM, 1.2MB 5¥.-inch floppy disk drive, 
$3,295; with 40MB hard disk, mono- 
chrome monitor, DOS 3.3, $4,829; with 
VGA monitor, $5,225. 
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and a socket for the 80387SX, which was 
included in our evaluation unit. The transi- 
tion from a 286 motherboard to a 386SX is 
accomplished without sacrificing zero- 
wait-state performance. 

Is there a performance penalty for this 
type of connection? Hardly. In all our 
memory and processor benchmark tests, 
the Step 386is performed close to the head 
of the class. Only ALR’s 386SX offerings 
with the benefit of caching were able to 
beat out the Step 386is in processor tests. 


| EDITOR'S CHOICE 


Everex Step 386/s, 

Everex Systems, 48431 Miimont Dr 
Freemont, CA 94538; (800) 356-4283, (415) 496- 
1111. 

List Price: With 1MB RAM, 1.2MB 51-inch 
floppy disk dnve, DOS 3.3, $2,799, with BOMB. 
hard disk, monochrome monitor, $3,827: with 
EGA monitor, $4,546; with 2MB RAM, 160MB 
hard disk, 80387SX coprocessor, $6,393. 

In Short: Consistently tops in performance, the 
Everex Step 386is ts modeled on Everex's Step 
286/16 machine By adding the In Step 
daughtercard to a completely unaltered Step 
286/16 motherboard, this machine offers the full 
benefits of the 386SX chip. 
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This was the fastest machine we tested on 
our Conventional Memory benchmark 
test. 

Tospeed things up even more, two util- 
ities are included with the basic model: 
EDISK, which creates a RAMdisk, and 
QuickSTEP, a disk caching utility. 

Our evaluation unit came equipped 
with a fast 1}6OMB ESDI Wren hard disk 
and controller manufactured by Control 
Data Corp. The Wren hard disk proved to 





be the fastest in our large-record DOS File 
Access test and BIOS Disk Seek tests, and 
it placed second only to the NEC Power- 
Mate SX in handling small records. A 
1.2MB floppy disk drive from TEAC sits 
in the top drive bay. 

The dark cloud in the performance of 
our Step 386is evaluation unit was the 
graphics. Everex doesn’t offer VGA 
graphics, so the unit was shipped with 
Everex’s Micro Enhancer Deluxe EGA 
card and Evervision EGA monitor. It’s not 
surprising that this system was slow in PC 
Labs’ video benchmark tests. We are 
somewhat surprised that it wasn’t the 
slowest. After looking at all the VGA dis- 
plays, we found it difficult to get excited 
about EGA. 

The manual accompanying the Everex 
Step 386is does a good job of covering all 
aspects of operation and clearly outlines 
the steps to be taken to upgrade the system. 
It also includes a helpful glossary, table of 
contents, and index. If you’re looking for 
fast 386SX performance, look at Everex. 
Although the list price may at first seem in- 
timidating, persevere and your dealer may 
be abie to offer the system at a fraction of 
the price. 
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MITSUBA CORP. 


Mitsuba 386SX 


Workstation 
by Henry Fersko-Weiss 


The Mitsuba 386SX Workstation is a com- 
puter with expansion stamped into its de- 
sign. It has eight expansion slots, five 
drive bays, five cutouts in the back frame 
for serial and parallel ports, and a spacious 
interior to make adding boards a comfort- 
able procedure. The computer is sturdy 
and well appointed in other ways as well. 

On our benchmark tests the Mitsuba 
came out among the slower machines. The 
processor, which nuns at a true 16 MHz, 
handled the processor tests fairly well, es- 
pecially Floating-Point Calculation. The 
hard disk we tested ran at just under 28 mil- 
liseconds, and the memory operated at 72 
ms. At a price of $2,145 for the base con- 
figuration, or $4,420 for a VGA system 
with 2MB RAM, a71MB hard disk, and 
DOS included, it falls right in the middle 
of the cost curve. 


Mitsuba 386SX Workstation 
Mitsuba Corp., 650 Terrace Dr., San Dimas, CA 
91773; (714) 502-2866. 
List Price; With 1MB RAM, 1.2MB 5'%-inch 
floppy disk drive, $2,145; with 71MB hard disk, 
Monochrome monitor, DOS 3.3, $2,995; with 
VGA monitor, $3.695; with 2MB RAM, $4,420. 

gi computer is 


and cutouts in the rear panel enabling you to add 
Ports without taiong up slots. The computer's 
Processor performance and its price both fall in 
the midrange. 
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We tested the $4,420 configuration of 
the computer. It came with a board that 
provided a parallel port, a 9-pin serial port, 
a 15-pin game port, and a 25-pin serial 
port. These ports can be connected through 
the cutouts—two of which are for 9-pin 
and three for 25-pin connectors—so you 
don’t have to use a second slot for the extra 
couple of ports. The 16-bit serial/parallel 
card, which is manufactured by Mitsuba, 
also has room for two more 9-pin ports and 
one 16-pin port. 

Two other slots are occupied in this 
configuration; an 8-bit slot holds the Mit- 
suba VGA card and a 16-bit slot has the 
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Data Technology Corp. floppy/hard disk 
controller. So there are five open slots: one 
8-bit, three 16-bit, and one high-speed 16- 
bit. The high-speed 16-bit slot is used for a 
memory expansion card that can have up 
to 8MB of memory. All these open slots 
make the Mitsuba a very expandable ma- 
chine. There is room here for just about 
any set of peripherals you might ever want 
to add. 

The five drive bays at the front end of 
the computer match its back-end expan- 
sion capabilities. Three of the bays are ac- 
cessible through the front panel. This lets 
you have the ideal setup: both 1.2MB and 
1.44MB floppy disk drives, as well as a 
streaming tape drive for backup. The two 
internal drive bays could house hard disks. 
Mitsuba offers three hard disk options in 
addition to the 71MB Micropolis drive we 
had in our tested configuration. The smail- 
est is a Seagate 40MB drive, which, like 
the 71MB drive, uses an ST-506/412 
MFM interface. The 150MB and 3383MB 
Micropolis drives, which round out the 
hard disk options, both use the ESDI inter- 
face. 





At the heart of the computer is the Mit- 
suba-manufactured motherboard. There 
are no odd jumpers on it, the circuitry 
looks clean and orderly. And there aren’t 
any DIP switches to set. The motherboard 
can hold up to 2MB of RAM, which 
comes in two banks of 4-by-256-kilobit 
DIP chips. Another bank of | -by-256-kilo- 
bit chips is used for parity. The memory 
uses page mode, and there is .7-wait-state 
operation. The 386 chip set comes from 
Chips and Technologies. An empty socket 
on the motherboard is ready for the 
80387SX math coprocessor. 

All the expansion capability of the Mit- 
suba 386SX translates into a fairly big 
chassis. The external measurements are 
6.5 by 21 by 16.75 inches (HWD). This 
size makes the computer quite heavy— 
you definitely won’t want to move it 
around much. 

Mitsuba makes another chassis for its 
386SX computer, called the Ultra Slimline 
Workstation. It is just as deep as the model 
we looked at, but it’s only 14 inches wide 
and 2.5 inches high. To get this low, com- 
pact profile, Mitsuba cuts the slots down to 
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five and turns them sideways so they are 
mounted horizontally. 

The front panel of the model we tested 
has a vertical plastic strip in the middle that 
holds the reset and speed buttons as well as 
the lock. The on/off switch is on the side of 
the computer at the back end. The speed 
button looks as if it’s very weakly attached 
and could break off easily. When you push 
it to the out position, it dangles slightly 
away from the panel. When you take off 
the outer shell to get inside the computer, 
you discover that the two buttons and the 
lock are on a plastic bridge that is screwed 
into place over the two drive bays. To get 
at the bays you first have to remove this 
plastic bridge. That and the fact that the 
connecting wires hang out over the front of 
the chassis make the arrangement awk- 
ward and a little more prone to trouble. 


At the heart of 
the computer is the 
Mitsuba-manufactured 
motherboard. There 
are no odd jumpers on 
It; the circuitry looks 
clean and orderly. 


The locking arm on the 1.2MB floppy 
disk drive also has a weak feel to it. When 
you close the drive, which comes from 
TEAC Corp., the arm doesn’t move into 
place with a comforting click. Instead, it 
has a flat stop that makes me think you 
could easily move the arm past its intended 
position and snap it off. Since 1 didn’t actu- 
ally try this it may not be as weak as it 
seems. 

The AT-style keyboard is manu fac- 
tured by Honeywell. The keys have little 
spring to them. | find this unsatisfying be- 
cause | moved from a manual typewriter to 
a computer. But I’m told that touch typists 
prefer the flatter feel. A DIP switch on the 
bottom of the keyboard lets you turn the 
clicking sound on or off. 

The VGA monitor that came with our 
test configuration is manufactured by Mit- 
suba. The contrast, brightness, and on/off 
dials are well placed on the lower front sur- 
face of the monitor, but unfortunately the 
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available range of contrast is small. 

Overall, the Mitsuba 386SX doesn’t 
have many standout characteristics. It is 
passably fast, but it certainly won’t shock 
anyone with its speed. Its price is on the 
low side, but again, not especially low. 
And it has some front-panel weaknesses. 
Yet the internal components are well laid 
out and seem well built. Most impressive 
of all is the expansion potential, a factor 
that may lure buyers in spite of the ma- 
chine’s failings. 


NCR CORP. 


NCR PC916SX 


by Henry Fersko-Weiss 


The NCR PC916SX is an eccentric com- 
puter. Its processor and memory are on a 
plug-in card rather than the main mother- 
board, its video controller is piggybacked 
to the I/O controller, and it stands upright 
rather than lying flat on the desktop. It 
even comes standard with a 1.44MB 3'- 
inch floppy disk drive instead of the more 
typical 1.2MB 5'%-inch drive. The inter- 
nal structure makes this computer easy to 
service and to upgrade. The external orien- 
tation suits its use in networks. Its price 
suits the well-to-do: at $4,995 for the base 
model and $5,694 for a VGA system, it’s 
at the top of the 386SX price scale. 

The more a computer costs, the better 
you expect its performance to be. Unfortu- 
nately, the NCR PC916SX doesn’t follow 
this precept. To start with, its processor 
operated at 15.5 MHz rather than 16 MHz, 
which is the speed of the 386SX chip. 
Then it came in at the bottom of the pack 
on the 80386 Instruction Mix test; it was 
second-worst on Floating-Point Calcula- 
tion. 

The hard-disk performance of the com- 
puter was marred by the very slowest fin- 
ish on the large-record DOS File Access 
test—although it did somewhat better on 
the small-record test and the BIOS Disk 
Seek. The video performance times were 
quite slow. On the Conventional Memory 
test, the computer was tied with several 
others in the third place from the bottom, 
while its Extended Memory test time was 
mediocre. 

NCR justifies its high price with the 
quality of its manufacture and service. The 
machine is indeed well built. NCR manu- 


factures its own motherboard—using the 
Intel 386 chip set-—and its own hard disk 
controller—with a Western Digital chip 
set. NCR also manufactures its own VLSI 
chips, rather than going to a third party, 
and designs its own surface-mount tech- 
nology. The chips used in the system are 
highly integrated—which cuts down on 
their number, resulting in a cooler system. 
None of the components the company 
buys are seconds. 

NCR provides free on-site service dur- 
ing the !-year warranty period. And there 
are service centers around the country for 
easy carry-in repair once the warranty has 
expired. Whether these factors balance out 
the weak benchmark test results and the 
high price is a tough call. 

Standing upright, the NCR PC916SX 
measures 21.25 by 6.25 by 16.75 inches 
(HWD). With these dimensions it should 
sit comfortably beside your chair, under 
your desk and out of the way: it shouldn’t 
crowd your leg room if you have a stan- 
dard desk (a floor stand is available). The 
on/off switch is on the front panel, so you 
won’t have any problem reaching it. The 
system lock and a volume control knob are 





NCR PC916SX 

NCR Corp., 1700 South Paterson Btvd., Dayton, 
OH 45479; (513) 445-7478 

List Price: With 1MB RAM, 44MB hard disk, 


1.44MB 3'2-1nch floppy disk dnve, DOS 3.3, 
$4,995; with VGA monochrome monitor, $5,250; 
with VGA monitor, $5,694. 

In Short: The NCR PC916SX is a floor-standing 
Peale ar gm 


results make its stif list pnce tough to stomach. 
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in a compartment on the front. The front 
panel is also used to vent the system. 

From the front panel you can get at 
three of the five drive bays. The computer 
comes with a 1.44MB 3'%-inch floppy 
disk drive and a 44MB hard disk from Ro- 
dine. The hard disk is in one of the internal 
drive bays, leaving the other two external 
bays available for a 1.2MB 51-inch flop- 
py disk drive and a tape backup unit. NCR 
offers two other hard disk options: a 70MB 
ST-506/412 MFM drive from CDC and a 
11SMB_ ESDI drive from Maxtor. The 
front of the top two extemal drive bays is 
protected by a sliding plastic cover to keep 
dust and radiation down to a minimum. 
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Next to 
your computer, 


nothing beats 
a Tandy” 












The new high-speed, triple-emode DMP 300 


has advanced features for a low price. 


Think you have to compromise on 
quality with a low-cost dot-matrix 
printer for your business or home of- 
fice? Think again. The Tandy DMP 
300 has the power and flexibility you 
should demand. 


You get superior print quality from 
the 24-pin print head. Speed—up to 
270 characters per second. Crisp, letter 
quality for ‘‘electronic-typewriter’’ cor- 
respondence. And there’s razor-sharp 
360 x 180 resolution for producing 
precision graphics. 


Best of all, you don’t have to be an 
electronics wizard to get maximum 
results. The DMP 300 features easy- 
to-use, front-panel controls. 


Push tractors let you detach printed 
sheets without wasting blank sheets or 
forms. One-button paper park lets you 
print single sheets without having to 
remove your fanfold paper. And the 
DMP 300 is even cooperative enough 
to load and position your letterheads. 


Plus, our CSF 300 sheet feeder is 


available for high-volume work. 


Tandy Printers: Because there is no better value.” 
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Don’t settle for less—the DMP 300 is 
the perfect complement to your PC. 
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The NCR PC916SX has eight expan- 
sion slots. Two of these are filled, one with 
the processor board and one with the /O 
board. That leaves open two 8-bit slots and 
four 16-bit slots. None of the 16-bit slots 
are high-speed. 

When you open the computer, you see 
one of the signs of NCR’s attention to qual- 
ity. On top of the drive bays are clips to 
hold the power cables and ground wires for 
extra drives. There’s also a covered plastic 
container with compartments holding 
mounting rails and screws. The system 
battery is a 6V lithium battery, another 
sign of quality. 

Because the processor for the computer 
is on an add-in card, NCR uses the same 
cabinet and backplane for its entire line of 
PCs, from an 80286 up to a full 32-bit 
80386 computer. Thus, someone who 
bought a 286 PC could purchase the 
386SX board and upgrade with a 15-min- 
ute installation process. People who buy 
the PC916SX can just as easily upgrade it 
to a full 386 machine. 

The memory arrangement on the pro- 
cessor card is one row (but two banks) of 
80-nanosecond 4-by-256-kilobit SIMM 
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chips. You can add 4MB of RAM to this 
board with a piggyback card. To reach 
16MB of RAM, or more, you would have 
to add at least one or two expansion memo- 
ry cards and take up slot space. The memo- 
ry is dynamic RAM, with no scheme for 
making it work faster; the NCR computer 
is a One-wait-state machine. But the com- 
puter comes with disk cache software 
(Smartcache) that allows it to simulate the 
performance of a zero-wait-state machine 
for some of its operations. 

The computer comes with a VGA con- 
troller as part of its standard configuration. 
The monitor, however, is extra. You can 
get a VGA monochrome monitor for $255 
or a VGA monitor for $699. The screen on 
the VGA monitor we looked at measured 
11.5 inches diagonally, which is smaller 
than the typical monitor screen. The moni- 
tor itself was smaller than most—it stood 
only 11.25 inches high, and it was light- 
weight. The on/off, brightness, and con- 
trast controls are just behind the screen 
frame on the right side, which is less con- 
venient than having them on the front. 

The AT-style keyboard has a very nice 
feel to it. The keys have a good springy re- 


sponse, and the clicking sound is pleasant- 
ly muted. 

There is no question that the NCR 
PC916SX is a machine with quality manu- 
facture and good features. You have to bal- 
ance these pluses against its high cost, es- 
pecially when you consider that the base 
model’s many standard items prevent you 
from developing a moderate purchase 
strategy. When you add to this the comput-. 
er’s weak performance compared to other 
SX machines, you have to do some very 
careful thinking before you pull out your 
credit card. 
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NEC PowerMate SX 


by Henry Fersko-Weilss 


The NEC PowerMate SX is a small-foot- 
print computer with a somewhat unusual 
interior, interesting standard features, and 
good expansion facilities. But it’s a costly 
implementation of SX technology with 
comparatively weak performance. 

To begin, the computer operates at an 
average of 15.2 MHz, even though the 
386SX processor runs at 16 MHz. Only 
one other SX computer in our review 
group, the NCR PC916SX, operated be- 
low 16 MHz—and it ran somewhat faster. 

On our two processor benchmark tests 
the PowerMate SX came in close to the 
bottom. Its memory performance was 
even worse. On the Conventional Memory 
test it had the second-slowest average 


The NEC PowerMate SX 
is acostly 
implementation of SX 
technology. 


read/write time, and its Extended Memory 
test time was the worst among all the com- 
puters. The PowerMate SX did better with 
the video tests, coming in somewhere in 
the middle of the pack. Its hard disk proved 
to be its best asset, scoring reasonably high 
on each test; it was the fastest of all on 
small records. But on the whole, the test 
results placed the PowerMate SX near the 
bottom of the pack. 


AST Takes 33 MHz,386° 
Power One Step Furth 
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When you buy the 33 MHz, AST Premium® tion, regression analysis, CAD/CAM 


386/33, you aren't just getting the fastest 
technology available in a desktop com- 
puter. You're getting it AST style. 





and LAN file service. 
And like the rest of the AST 386 fam- 
ily, the AST Premium 386/33 is backed 


Which means by the same 
that in keeping ren rene bribtivirea §=—COMMitment to 
with the AST 386 ae quality, indus- 
family tradition, try-standard 
we've packed 4130. 8 23: 3 ew compatibility 
several speed- as =e diaral a and support 
enhancing fe. atures pono one Ei eet o nae The higher the number, the rela that makes 


into the AST Premium 386/33. Such as 
zero wait-state cache, support for up to 
36 MB of memory, support for 80387 
and Weitek 3167 coprocessors, 16 ms 
hard drive access and more. 

As a result, you'll be able to tackle a 
broad range of performance-sensitive 
and power-hungry applications both in 
single and multiuser environments, such 
as 3-D animation, geophysical simula- 


AST a computer industry leader. 

Of course, if you don’t need quite so 
much power, AST offers several high- 
performance 386 and 386SX™ systems. 
Suchas the 25 MHz, AST Premium 386/25 
and the 20 MHz, AST Premium/386C for 
racing through technical and business 
applications. 

And for an affordable entry into 386- 
CPUcomputing, try our true 32-bit, cache- 
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From feft to right: 

33 MHz, AST Premium 386/33 
25 MHz, AST Premium 366/25 
20 MHz, AST Premium/386C 
16 Miz, AST Premium 386/16 
16 MHz, AST Premium 
Workstation/386SX 





based 16 MHz AST Premium 386/16 and 
the small footprint AST Premium Work- 
station/386SX. 

For name-brand systems that provide 
unbeatable performance, step up to AST. 
For more information, call Compuserve 
at (416) 477-8087, or use our Bulletin 
Board Service Number (714) 852-1872. 


AST, AST logo and AST Premium registered trademarks AST Research, 
Inc. 80386 and 80386SX trademarks Intel Corp. All other product 
and brand names are trademarks and registered trademarks of their 
respective companies Copynght © 1989 AST Research, Inc. All 
rights reserved. AST markets products worldwide — in 

and the Middle East call 44 1 568 4350; In Japan call 81 3 818 0710; 
In the Far East call our Hong Kong office 852 5 806 4333; In 
Canada call 416 826-7514. 
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The Power Of Choice. 
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When 30MB just wont do... 


Neagates S1251 Famil 
of 40,60 and 8OMB drives 


If 30 megabytes just isn’t enough to satisfy 
your disc storage requirements, then Seagate's 
5.29" ST251 family offers the capacity, performance 
and interface options you need for any operating 
environment. 

The cornerstone of our family is the best- 
selling ST251. Available in both ST412 and SCSI 
interfaces, with either 28 or 40 msec access 
time, this 42MB drive is perfect for demanding 
applications. 

For 50% more capacity, our ST277 features 
64MB of formatted storage, with the same access 
time options as the ST251. And for performance- 
driven, high-capacity applications, our 84MB 


ST296 has a 28 msec access time and an SCSI 
interface. 

Each drive in the family comes complete with 
utility software for easy installation and drive 
partitioning. You can configure the right solu- 
tion for your computer system by choosing from 
Seagate's own line of controllers and adapters for 
the ST251 family. 

No matter which model you choose, you'll 
receive the same high quality and reliability that 
have made Seagate the first name in disc drives 
worldwide, For more information on the ST251 
family, contact your authorized Seagate Distributor, 
or call Seagate at 800-468-DISC. 


SS Seagate 


The first name in disc drives 








NEC PowerMate SX 

NEC Information Systems Inc , 1414 
Massachusetts Ave , Boxborough, MA 01719; 
(508) 264-8000 

List Price: With 2MB RAM, 1.2MB 51-inch or 

1 44MB 31-inch floppy disk dnve, DOS 3.3. 
Microsoft Windows/386, $2,899; with 42MB hard 
disk, VGA monitor, $4.949. 80387SX 
coprocessor, $799 

tn Short: The NEC PowerMate SX offers a lot of 
Quality for a lot of money. Unfortunately, that 
Quality extends to construction but not to 
perfomance, making the PowerMate SX a poor 
value. 
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A standard configuration comes with 
2MB of RAM, an ST-506/4.12 MFM flop- 
py/hard disk controller, a serial and a par- 
allel port, DOS 3.3, GW BASIC 3.2, and 
Microsoft Windows/386. This combina- 
tion costs $2,899. When you add in a NEC 
42MB hard disk and a VGA card and mon- 
itor, the system ends up costing $4,949, 


which makes it one of the most expensive 
SX computers we reviewed. 

The computer measures 6.3 by 16.5 by 
16.5 inches (HWD) and sports an unusual 
interior. Partly because of its compact size, 
there are only three drive bays—all acces- 
sible from the front panel. One of them 
will accept only a 32-inch drive format; it 
is positioned vertically alongside the other 
two bays, which take a 54-inch format. 
The small bay can be used for a 1.44MB 
floppy disk drive or a 32-inch hard disk. 
The model we tested had a 42MB hard 
disk in this bay. Because of the 32-inch 
drive’s position and smaller size, it’s easy 
for you to get at the ribbon and power ca- 
bles that link it to the Western Digital con- 
troller. 

On the other side of the 5-inch drive 
bays is a small board bolted to a metal 
bridge coming off the top frame of the 
bays. This little board holds the 80386SX 
chip and has a socket for the 80387SX 
math coprocessor. 

To the side of the drive bays are the 


LED lights. In addition to the power and 
hard disk lights, there is a light indicating 
when the machine is operating at 16 MHz. 
The on/off switch is on the right side to- 
ward the rear. 

There are six slots in the computer: four 
regular 16-bit slots, one proprietary high- 
speed 16-bit slot, and one 8-bit slot. The 
high-speed slot is dedicated to an expan- 
sion board that can hold up to 1OMB of 
high-speed memory. The system can have 
a total of 16MB of RAM. The 2MB of 
memory on the motherboard comes in 80- 
nanosecond 1-megabit SIMM chips. The 
memory scheme is four-way interleaving; 
the computer operates at 0.6 wait states. 
You can designate up to IMB of memory 
for disk caching through Microsoft Win- 
dows/386, which helps with the operation- 
al efficiency of the system. 

The motherboard for the computer is 
manufactured by NEC and has VLSI chips 
on it, also manufactured by NEC. This 
control over the heart of the computer lets 
NEC maintain a high standard of quality. 
In addition to the PowerMate SX, NEC 
produces a PowerMate Portable SX with a 
gas plasma display (see the sidebar 
“*386SX Power that Comes in a Lunch- 
box’’). 

The AT-style keyboard is just slightly 
bigger than similar keyboards; it’s 19 inch- 
es wide and 8.5 inches deep. The keys 
have a nice spring to them, as does the 
Spacebar, and the clicking sound is neither 
too loud nor too muted. 

NEC offers two monitors. The VGA 
monitor we received with our test system, 
the MultiSync II, has a screen that mea- 
sures 13.25 inches on the diagonal. It’s ca- 
pable of an 800 by 560 resolution. The 
monitor's on/off switch and brightness and 
contrast controls are on the front, just un- 
der the screen frame. I found the range of 
the brightness control somewhat limited. 
Alongside these controls is a pull-down 
door revealing vertical and horizontal con- 
trols as well as switches for the text col- 
or—you can choose white, amber, or 
green. The other monitor choice is the 
MultiSync XL, which has a 20-inch screen 
and goes up to a | 024 by 768 resolution. 

The PowerMate SX is a high-quality 
computer with welcome expansion facili- 
ties, and it comes with DOS 3.3 and Win- 
dows/386 as part of the standard configura- 
tion. These characteristics would be 
enticing if the price were lower or the per- 
formance much better. But as things are, 
this SX computer seems overpriced for 
what it delivers. 
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386SX POWER THAT COMES IN A LUNCHBOX 


Not all the new 

386SX computers 
are bound to your 
desktop. If you're 


fooking for a 
tuggable, NEC has 


the only entry 
currently on the market. 





by John Dickinson 

NEC’s new 80386SX-powered Power- 
Mate Portable SX inspires ambiva- 
lence. It’s neither 386 fish nor 286 fowl 
in the PC performance arena. And, like 
all AC-only lunchpail-style portables, it 
isn’t really a desktop PC, and it isn’t so 
portable that you can use it in an air- 
plane or on your lap in a park. Its 
$6,595 price puts it squarely between 
286- and 386-powered transportable 
PCs. See what I mean? The PowerMate 
Portable SX may be the first entry in an 
entirely new class of PC, 386SX porta- 
bles, but it’s hard to know whether to 
laud it or pair it. 

Nevertheless, it’s an interesting 
transportable PC because it’s powered 
by Intel’s 16-/32-bit 80386SX chip— 
the central point of this roundup—and 
because that orange-colored, low-con- 
trast, gas-plasma display is driven by a 
Paradise Systems VGA chip, which 
yields crisp, high-resolution graphics. 
It even has decent gray scaling for a 
plasma display. The combination 
makes Microsoft Windows/386 a 
smooth, reasonably affordable portable 
multitasking graphics system, and the 
PowerMate Portable SX will do well 
with OS/2 and Presentation Manager 
when NEC gets around to shipping Re- 
lease 1.1. 

The performance statistics are not at 
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all startling and lie squarely between 
12-MHz 286-powered portables and 
their full-blown, 20-MHz, 386- 
powered brethren. For example, the 
NEC buzzes through the PC Labs 
80286 Instruction Mix benchmark test 
in 5.0 seconds, while Compaq’s 286- 
powered Portable III takes 6.04 sec- 
onds and the Portable 386 3.29 sec- 
onds. Other statistics read about the 
same, although the gas-plaama VGA 
screen is faster than the competition, as 
is the 42MB 24-millisecond hard disk. 

Luggability is not great. Weighing 
in ata healthy 21% pounds, the Power- 
Mate SX’s saving grace is a huge, well- 
designed, and padded handle that 
makes it easy to pick up and carry. Un- 
fortunately, the handle doesn’t make 
the Portable SX any lighter. Nor does 
the optional oversized, overweight, 
padded case, which is only handy if 
you're planning on being in the rain a 
lot or want to carry lots of manuals and 
accessories, such as mice or hand scan- 
ners. 

On the other hand, the PowerMate 
SX keyboard folds nicely in and over 
the screen for carrying, and the coiled 
cord lets you position it to your liking. 
At 12 by 16 by 8 inches (HWD), this 
unit is not as small as Compaq Comput- 
er Corp. or Dolch Computer Systems 
transportables, but the PowerMate SX 
is easy to handle, and the tiltable screen 
is nearly full-sized (at 10'/ inches diag- 
onal) and has a normal aspect ratio. 

The new NEC also has three full- 
length 16-bit slots that are easy to reach 
through a hatch in the top of the unit's 
cabinet. Three is plenty for this trans- 
portable, because it comes with a serial 
port, a parallel port, and the VGA sys- 
tem already on the motherboard. In- 
stalling options is a snap, and it took 
less time to install Logitech’s new bus 
mouse than it would in any desktop PC. 

Also on the motherboard is a stan- 
dard 2MB of 80-nanosecond RAM. 
The RAM is on its own bus and can be 
supplemented by NEC-manufactured 
daughterboards in 2MB increments for 
a total of up to |OMB. Prices for the ex- 
tra memory start at $1 ,495 for the 2MB 





daughterboard. The least-expensive 
10MB configuration requires a 4MB 
daughterboard and a 4MB attachment 
board for a total cost of $5,790. Other 
NEC-supplied options include an 
80387SX math coprocessor and a 
1 ,200-bit-per-second internal modem 
card. 

You can attach any VGA or compat- 
ible multiscanning monitor to a stan- 
dard analog connector if you plan to use 
the PowerMate SX at your home base 
for a while. While you’re home, you 
can also attach a standard 101 -key key- 
board and type with a bit more comfort 
than the rattly NEC-supplied portable 
keyboard affords. 

So what's the point of the Power- 
Mate Portable SX? It gives you porta- 
ble 386 power at a price right between 
286-powered and full-scale 386- 
powered portables. In other words, its 
function in the luggable PC market par- 
allels its function in the desktop 386SX 
market. We're still waiting for the first 
battery-operated SX laptop to prove 
the point of the 386SX"s low-power, 
compact-sized CMOS flat-pack tech- 
nology. But in the meantime, the 
PowerMate Portable SX will give you 
well-built, 386SX-powered luggable 
computing. a 


John Dickinson is PC Magazine’s exec- 
utive editor of West Coast operations. 


NEC PowerMate Portable SX. NEC 
Information Systems Inc., 1414 
Massachusetts Ave., Boxborough, MA 
01719-9988; (508) 264-8000 List Price: 
With 2MB RAM, 42MB hard disk, $6,595. 
2MB RAM upgrade, $1,495; 80387SX 
coprocessor, $799; 1.200-bit-per-second 
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Installing NetWare Is as Easy as 
Taking a Drive Out of a Box... 
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Novell’s First 


First Choice. Novell chose CORE to be the 
first disk drive manufacturer to pre-load NetWare on its 
high-performance 90 to 650 MB drives. CORE and 
Novell engineers work together to ensure the optimal 
performance and compatibility of your network. 


Easy Installation. Pre-loaded NetWare simplifies 
network installation. You install one diskette instead of 
the usual 38, and there's no need to run COMPSURF. 
Get your LAN operational in hours, not days. 
One-Stop Shopping and Support. 
Now you can enjoy one-stop 
shopping for high-performance 
networking hardware and NetWare 
software solutions. We also give 
you full technical support for both 
Novell NetWare and CORE 
hardware through our National 
Support Center. 


Novell A 


addition to hard disk drives, you can 


pproved Hardware. In 





also buy 386 file servers and LAN subsystems with 
pre-loaded NetWare. Then complete your network with 
our workstations, tape backup systems, and AT-bus or 
MCA controllers. 


Famou $s CORE Rellablillty. CORE’s reputation for 
quality and reliability is backed up by an unprecedented 
3-year drive warranty and 50,000-hour MTBF. Rest 
assured that your network will run smoothly with mini- 
mized down time. 


For more information, call CORE today. 


Northeast Region: Central Region: Southern Region: 
201/348 - 3330 312/439 - 0511 407/997 - 6055 
Western Region: International Sales: Fax: 


407/997 - 6044 407/997 - 6009 


ByCORE 


INTERNATIONAL 


CIRCLE 198 ON READER SERVICE CARD 
Products hsted and shown are registered trademarks of their respectrve manufaciurers. CORE 
Imernationat, CORE. COREtast. COREtape. HC Series and ATomizer are registered trade- 
marks of CORE Intematonal Inc. © Copynght 1989 CORE Intrnational, Inc. 


213/312 - 8130 




















SPEAR TECHNOLOGY INC. 


Spear 386/16SX 


by Henry Fersko-Weiss 


The Spear 386/16SX computer comes in 
just about any configuration you could ask 
for, at a price that makes it one of the best 
buys around. The standard, stripped-down 
configuration is only $1,659, and with 
VGA graphics and a 44MB hard disk it 
costs only $2,899. Add to this the good 
processor performance, plus on-site ser- 
vice for only $45, and you have a very at- 
tractive system. 

The Spear’s case is somewhat smaller 
than a traditional IBM AT. It measures 
only 6.25 by 17 by 16.5 inches (HWD). 
The front panel allows access to two of the 
three half-height drive bays, all stacked on 
the right side. You can get a large-chassis 
model of the computer—for $30 
more—with five drive bays. That model 
plumps out to 21.2 inches wide and stands 
almost half an inch taller than the standard 
version. Right next to the drive bays on the 
front is a pull-down door that protects the 
reset and speaker on/off buttons. Having 
the reset button in a covered compartment 
is a good idea—you can’t hit it by acci- 
dent. On the other side of this compart- 
ment is the lock and the LED lights. The 
bottom of the panel is used to vent the sys- 
tem’s innards. 

There isn’t much excess room inside 
the Spear because of its compact design. 
The ribbon cables connecting the hard and 
floppy disk drives to the controller are 
stuffed in between the drive bays and the 
200-watt power supply. In the model we 
tested, the controller, from Scientific Mi- 
cro Systems, used an ST-506/412 MFM 
interface. The hard disk was from Toshiba 
and formatted to 44.7MB with a 23-milli- 
second random access time. The hard disk 
choices are hardly limiting; they range 
from 20MB all the way up to a 600MB 
ESD] drive. The hard disk we tested cost 
$470, while a 160MB Micropolis costs 
$1,667 with the controller and the 600MB 
Maxtor costs $3,600 with the controller. 

The basic configuration for the Spear 
doesn’t include a hard disk, although it 
does include an MFM floppy/hard disk 
controller with 1:1 interleave. Also absent 
are a video controller and a monitor. For 
the $1,659 you get IMB of RAM, a 
1.2MB 54-inch floppy disk drive, a serial 
and a parallel port, an Enhanced-style key- 
board, and a clock/calendar. The proces- 
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sor runs at 16 MHz or 8 MHz, controlled 
by pressing Ctrl-Alt along with either the 
numeric Plus or Minus key. The keyboard 
has a somewhat flat, unresponsive feel; it 
makes very little sound when you type. 

The Spear comes with eight expansion 
slots, Two are 8-bit, four are 16-bit, and 
two are high-speed, proprietary 16-bit 
slots. The high-speed slots can be used for 
8MB memory expansion cards that will 
bring the total memory of the system up to 
18MB including the 2MB of RAM on the 
motherboard. Since the high-speed memo- 
ry cards run at 16 MHz like the processor, 
they have zero wait states. The mother- 
board RAM is arranged in two banks of 4- 
by-256-kilobit DIP chips that run at 80 
nanoseconds with zero wait states as well. 
Another bank of 1-by-256-kilobit chips are 
there for parity. The Spear uses a page- 
mode memory scheme. 

The motherboard used by Spear is a 
proprietary design by Everex. It uses one 
VLSI for the basic system logic. The 
80386SX processor is a square chip about 
the size of a thumbnail. The rest of the 





Spear 386/16SX 

Spear Technology Inc., 710A Landwehr Rd. 
Northbrook, IL 60062; (312) 480-7300, 

List Price: With 1MB RAM, 1.2MB 54-inch 
floppy disk dnve, $1,659; with 44MB hard disk, 
monochrome monitor, DOS 3.3, $2,343; with 
VGA monitor, $2,899. 

in Short: The Spear 386/16SX ts very 
competitively priced and comes configured just 
about any way you want, with hard disk options 
up to GOOMB It's highly expandable and sports 
better-than-average processor performance. An 
overall smart buy. 
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board is populated with discrete logic 
chips, not too spread out because of the 
smaller footprint of the machine. A socket 
for the 80387SX math coprocessor resides 
in the middle of the board next to the pro- 
cessor. 

Graphics is another matter of choice for 
the buyer. You can get a monochrome 
monitor for $79 or just about any other 
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Don’t Walk Down These Streets 
~ Without Having Your Hand Held. 
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Hand-held computer, that is. 
In today’s fiercely competitive business climate, you can get a big edge over 
someone using a laptop or regular PC. 
A Datacomputer™ gives you the ability to diagnose problems, place orders, 
evaluate competitive information, and get immediate access to home-office data 
, » no matter where you are. 
; In fact, wherever you go you're not just one person. You're a whole company. 
\ And it really doesn’t matter whether you're in sales, service, claims, research, 
‘ whatever. Anywhere you wish you had a PC you can have a Datacomputer. 


Think of it as a PC that goes wherever you go. 
So imagine all the places you'd like to have the power of a PC. 
You may be surprised how much you'll like having your hand held. 


4D National Datacomputer” 
The Whole World in Your Hand. 
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900 Middlesex Turnpike, Billerica, MA 01821 (508) 663-7677, or | 800) 346-1006, FAX (508) 667-1869 





THIS IS WHAT HAP 
LETOUR CUSTOMERS 


11 | Chis is not exactly your typical dot rugged 24-pin printer for under $500. Which 

* Matrix printer. But then, the ALPS the Allegro 24 is. You wanted it to churn out 
Allegro 24 wasn't built in typical dot page after page of crisp, letter-quality output. 

Hoc matrix printer fashion. Which it does. And you wanted it with easy- 


It’s the result of a highly sophisti- 
cated new design process, never course, it has. 
before attempted by any other 5 Then you insisted that it be 
printer company. We call it ; = é jam-proof. Which explains this 
“Giving the Customers What | ~~ | 7 printer's uncharacteristic profile. 
They Want? = You see, it has no platen. Just 
You told us you wanted a > J Y- a unique flatbed design for a 


PC Magazine Editor's Choice Award, 10/31/88 


- to-use front panel controls. Which, of 












PENED WHEN WE 
DESIGN A PRINTER. 


paper path that’s straight, direct and virtually and brilliant ideas to us at 800-828-ALPS. 
unjammable. In California, 800-257-7872. 

As if that weren't enough, you asked for— And help us design our next printer. 
and got —features like “paper parking’ for 
automatic switching from fan-fold to single = 2. =e ow 
sheet feed. Four resident type fonts. And 
full compatibility with most all the PCs and 


software you already have. 
For a free demonstration of the printer : AMERICA 
you've always wanted, see your local ALPS Built by popular demand. 
dealer. Or direct your questions, comments Allegro 24 isa trademark of ALPS Electric Co, Ltd. © 1988, ALPS Amenca 
CIRCLE 242 ON READER SERVICE CARD 





Avoid the ins and outs 
of other software packages 


Today's manager has to juggle dozens of different 
tasks. But dealing with the ins and outs of different soft- 
ware packages shouldn't have to be one of them. 

Now there's Framework IIL™ the one program that 
does everything a manager needs to do. 

Framework II] is a tightly linked set of the six most 
often-used functions you'll find on a computer: word pro- 
cessing, spreadsheet, database, outlining, graphics, and 
wee COMmunications. 

1 You use the same easy-to-learn interface 
| for all of them. So you can concentrate on 
“fj managing au business. Instead of manag- 
\) ing your software. 
|  Forexample, you can interrupt word pro- 
~s cessing to log on toa mainframe; get needed 
; data; jump into a spreadsheet; use the data to 
z create a graph; import a file from dBASE ® products, 
Lotus 123° or WordPerfect®, and insert it into your docu- 
ment. Without ever leaving the program. It’s that simple. 
And you won't have any trouble keeping track of it all, 
because Framework III lets you open as many windows 
as youd like to—simultaneously. 
There's even a version for local-area networks. Frame- 
work [II LAN simplifies the job of coordinating your 
workgroup. You can use its built-in electronic mail to 





circulate memos. Or create 
complex documents that 
require input from several 
people. 
What does it all add up to? 
J A product that offers a more 
efficient way to organize your 







tion, and communicate your 
decisions. 
Which is, when you think about 
it, amore efficient way to manage your business. 

Free Video. 

To get the complete picture of what Framework III 
can do, just call 1-800-437-4329 ext. 3044, and we'll 
rush you a free videotape a 
that explains it all. 

Framework III. It's all the 
cule you'll ever need. 


\ ASHTON-TATE! | @ 


“in nba, Call (303) 799-4900, ext. 3044 Trademarks 
Il, BASE, Ashton-Tate, Ashton-Tate 


Would you rather carry 
around six programs, or one? 
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WHAT'S NEW IN PC LABS BENCHMARK SERIES, RELEASE 5 


The newest version of our industry-standard PC Labs 


Benchmark Tests offers an SAA-jike interface and graphs gaiore. 


by Salvatore P. Ricciardi 

We're not content to rest on our 
laurels, That's why we're pleased 
to announce the newest release 
of PC Labs’ industiy-standard 
benchmark tests. PC Labs 
Benchmark Series. Release 5.0. 
incorporates more new features 
than any previous release. 

The first thing you'll notice 
is our all-new SAA-like user 
interface, modeled atter 1BM’s 
Systems Application Architec- 
ture, We've incorporated many 
of the features made familiar 
by Microsoft Windows, the 
OS/2 Presentation Manager, and 
applications such as Microsoft 
Works. For example, you can 
activate menu choices by se- 
lecting from pull-down menus 
using either the keyboard or a 
mouse. And you ean choose 
your benchmark tests from dialog 
boxes employing checklists and 
push-buttons. 

Next, you'll find that in Release 
5.0 all of the benchmark tests 
compare the results for the 
machine being tested with those 
of two other standard machines. 
And we’ ve increased our use of 
har charts to enhance the pres- 
entation. Whereas previously 
only the processor tests were 
graphed, Release 5.0 uses bar 
charts for nearly all of the test 
results. 

The machines used for comparison 
are still chosen automatically, but in 
keeping with advances in the state of the 
art, we've chosen a different high-end 
machine against which to compare. If 
the processor of the machine being tested 
is an Intel 80386, the standard eompari- 
son machines are now the 25-MH7 IBM 
PS/2 Model 70-A21 and the 8-MHz IBM 
AT. Otherwise the standard comparison 
machines are the 8-MHz IBM AT and 
the 4.77-MHz IBM XT. 

With Release 5.0 you can save your 
PC's test results to a disk file. And a 
simple menu choice lets you enter a 
short deseription of the machine being 
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PC Labs Benchmark Senes, Release 5.0, has an SAA-type user erties 
and pop-up dialog boxes for les se s 
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Results are displayed in an expanded numerical lormat wilh larger bar BE 
graphs. Graphed comparisons against standard machines are now 
displayed for all benchmark lesis. 


tested. The file written is an ASCII file, 
so you can use many other programs to 
analyze the results. 


CONTINUITY OF RESULTS 
Because of some changes we've made 1o 
enhance the benchmark tests, the results 
obtained from this release should not be 
compared with those ohtained from former 
releases. We've tightened up the code in 
some places, shifted it about in others, 
and made efforts to improve the tests" 
reliability. In some instances, advances 
in compiler technology have resulted in 
improved tests—and new numbers. 
For example, you'll notice that the 





Floating-Point Calculation re- 
sults are faster with Release 
5.0. But for the most part—and 
especially with the tests of proc- 
essor performance. which are 
the core of our benchmark test 
series—the differences an: minor. 
A fast machine in previous re- 
leases remains a fast machine 
in 5.0. 

Some of our old tests 
haven’t made the cut to our 
new look. For instance, our VGA 
hardware compatibility test and 
our EGA/VGA quality test were 
hot converted in time for Re- 
lease 5.0, they continue to sport 
their old familiar Spartan look. 
Youcan look forward toa fresh 
face on both of these in an up- 
coming release. 


YOURS FOR THE ASKING 
There are two avenues to fol- 
low if you'd like to obtain a 
copy of the new benchmark 
tests on-disk. Through the mail, 
send your name, title, company. 
address, and phone to PC Maga- 
zine, PC Labs Benehmark Test 
Registration, One Park Ave., 
New York, NY 10016. 

To access the tests on PC 
MagNet, type GO UTILFO 
<Enter>. LIB3<Enter>, BRO 
H5.EXE<Enter>, and you 
will see a description of the 
file. At the end of the file de- 
scription, youll see the prompt "‘Dispo- 
sition,” to whieh you reply DOW<Enter> 
to download the file. While in Lih 3 you 
can access a short documentation 
file, BENCHS.DOC. Type BRO BENCHS5 
-DOC<Enter> to read 2 description of 
the file, and DOW<Enter> at the **Dis- 
position”” prompt to download it. 

Release 5.0 represents a major effort 
on our part to upgrade our technology. 
As always, we're responding to change. 
And we're already planning new releases 
and enhancements—a furthering of our 
commitment to finding out which ma- 
chines are the market's stars. Look for 
them in the months to come. 
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Instruction Mix EieieeTuRe leecond’ ‘. are 


The Instruction Mix benchmerk test 
times a senes of tasks specifictothe ago 
8088, 80286, or 80386 chip. Since 


WORST 
this test shows how the CPU 270 
operates in the context of the bus, 
processor, system memory, and 180 
motherboard erchitecture, a fester 
time means better overell computer 90 : 
performance, 
8 ST 
33.01 9.06 5.68 28 2.19 


Floating-Point Calculation Without Coprocessor Elapsed Time (seconds) 


The Floating-Point Calculation 
Without Coprocessor benchmark 1990 WORST 
test sets up ée floating-point 

emuletion program in RAM andthen 75.9 
exercises the processor and tests 

RAM access speeds dunng floating- 500 











point calculations. 
26 
0 = 5 . 
17.24 11.21 ; 4.01 
Conventional Memory Elapsed Time (seconds) 
The Conventional Memory 


benchmark test measures the reed/ 80 WORST 


wnte speed of the lirst 640K of 
Memory, Siower relative times can 
Indicate the presence of memory 
wait states or memory chips rated 
at slower access speeds. 
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DOS File Access (Small Records) 


The DOS File Access (Smell 

Records) benchmark test times disk 1200 
throughput as a result of mechanical 

disk dave speed, harddisk controller 900 
function, and bus speed. The test is 
performed without software disk oo 
caching. Fast times are edvantageous 

for progrems that work with many 300 
short segments of data. 
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i: BENCHMARK TESTS: STANDARD BENCHMARK MACHINES 
isd | 


DOS File Access (Large Records) . 








Elapsed Time (seconds) ; 


The DOS Fite Access (Large Records) 600 WORST 
benchmark test times disk throughput as a 
result of mechanical disk dnve speed, hard 
disk controller function and bus speed. This 
test minimizes the effect of small hardware 
caches on disk subsystem performance itis 300 
performed without software disk caching. 

Fast times are advantageous when large 150 
files are ioaded. 


450 
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= BIOS Disk Seek Elepsed Time (milliseconds) 











The BIOS Disk Seek benchmark test 
measures mechanical track-to-track disk 


with programs such as databases, which 
often store and must later find data in 
many separate places on a drive 


The numbers mey be slightly different, but the 
story remains the same for this selection of 
previously reviewed computers, tested here 
under Release 5.0 of the PC Labs Benchmark 
Series. Speed is the ultimate goal for the jumps 
from 4.77 MHz to 25 MHz (and beyond), but 
increases In computing speed are not linear 
across all segments of the tests." 3 


times from e crawl at 33.01 seconds on e PC-XT. 
to faster then e speeding bullet at 2.19 seco 
on its latest 25-MHz PS/2 Model 70-A21.-~ . 


physical speed of hard disk seek times, data - a 
transfer speed simply hesn't kept up. Pertially _ Catt | am aA) 
due to the physical limitations of current hard 
disk technology, much ot the blame for lagging 
data can be pinned on the old AT bus. 
architecture, which is jammed et 8 MHz for 
compatibility with older boards and software. 
Micro Channel architecture may or may not 
be the ultimete solution, but large 
quantities of data is certainly faster for the IBM ~ 
Models 50Z and A21 without the impediment of 
compatibility. The crucial point from the 
perspective of an improved testing suite is that 
the newest version of our benchmark tests 
communicates this unfolding story of e meturing 
computer technology with ever-greater clarity 
and pinpoint accuracy. 





Relative Times 
stent ents pata, (MH IBM PC AT = 100) 
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_ [EEE When ranked against a sampling of 16-MHz Step 386Is and ALR’s VIP SX386 and FlexCache ~ 
80286 and 80386 computers, 386SX PCs SX386Z perform right along with the 16-MHz ; 
form a cluster that fills In the gap between 386s against which they should be competing. 

.. 286 and 386 performance. Only the Everex 1 


kop thee 


__PROCESSOR AND MEMORY BENCHMARK TESTS 


80386 Instruction Mix Elapsed Time (seconds) [@ 


The 80386 Inetruction Mix 


benchmark test times @ senes of WORST 


ca operates in the context of 
. processor, system 
nae, and motherboard archi- 
tecture, a faster time means better 
overall computer performance 
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Floating-Point Calculation Without Coprocessor Elapsed Time (seconds) 


The Floating-Point Calculation 
Without Coprocessor benchmerk 10.9 4 WORST 
test sets up a floating-point 

emuleton program in RAM end 75 
then exercises the processor 

and tests RAM access speeds 50 
duning floating-point calculations. 
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Conventional Memory 


The Conventional Memory 
benchmark test measures the 10 WORST 
tead/wnte speed of the first SS =< oe 
640K of memory. Slower relative 9 75 
times can indicate the presence 

of memory wart states or memory 05 
chips raled at siower access 

speeds. 025 


Elepsed Time (seconds) 
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DISK BENCHMARK TESTS i 
DOS File Access (Small Records) Se a 


The DOS File Access (Smeil 





Records) benchmark test times 
disk throughput as @ result of 
mechanical disk dnve speed, 
hard disk controller function, end 
bus speed. The test is 
performed without software disk 
caching. Fast times ere advan- 
tageous for programs that work with 
many shortisegpants ot data 
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The Persistence Of Time. 


Your computer doesn't have to become 
obsolete. You can protect yesterday's investment. Work WV 
with today's more powerful programs. Be ready for the < 
future. Now there is the Mitsubishi” MP386s witha Rs 
16.MHz,386SX™ processor and 2 MB RAM standard. 

The MP386s works with existing PC programs othe 
expansion cards, new multi-tasking and prt ees environments 

~ and emerging 386 software. 
+=. Youcan receive a free poster of “The Persistence Of — 
~ -Meritory”’ by Salvador Dali by seeing the MP386s demonstrated 
at your nearest Mitsubishi dealer. Call 1-800-556-1234, ext. 25: 
-__~ -Inthe US-and Canada (in California |-800-441-2345, ext. 25). 
“< * The asieet iin etouss bores and 
’ the fotureis easier to define - 
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DOS File Access (Large Records) Elapsed Time (seconds) 


The DOS File Access (Large 

Records) benchmark test times disk WORST 
throughput as a result of mechanical = 160 ————___ 

disk dnve speed, hard disk controlier 


function, and bus speed. This test 
minimizes the effect of small hardwere 


caches on disk subsystem perfor- ‘ — ey 
mance. Itis performed without software | ~ | i i. | | j 
disk caching. Fast times are advan- 40 f | 
bqomwneninenes winced 5 | | Bee 


"48.18 836 7.31 5.84 8.08 928 856 6.11 812 6.76 8.02 481 934978 


BIOS Disk Seek Elapsed Time (milliseconds) 





The BIOS Disk Seek benchmark 
test measures mechanical track-to- 
track disk drive access times. Fast 
times are helpful with progrems 
such as databases, which often 7° 
store and must later find deta in many 
separate places on a drive. 
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Although technologicaily superior to their 
80286 ancestors, the first crop of 80386SX 
machines hardly performed with the gusto of 
their 16-MHz 80386 counterparts. Only the 
Everex Step 386is and the two offerings from 
ALR—the breadbox ALR VIP SX386 and the 
ALR FlexCache SX386Z—managed to 
invade 80386 territory, with numbers that 
would have placed them among the top half 
of the 16-MHz 80386 computers PC Labs 
7 for our 386 blockbuster issue (May 30, 
.. The bulk of the 386SX machines felt . 
squarely between 286 and 386 ratings; the - 
only straggler was the NCR PC916Sx, which 
dropped well back into the reaim of 16-MHz 
60286 performance levels. Although 386SX 

machines have been touted as providing 386 oe Se oe 
performance at 286 prices, currently price... 
and performance alike have been be 
a ee ie: 
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NowAWhole New Class Of Users 
Can Create Their Own Database Applications. 


If you're not a programmer, 
you can do more with Alpha 
Four™ than with dBASE IV." 
Paradox,’ DataEiase® Q&A™ or 
any other database program— 
guaranteed or your money back. 

That's because Alpha Four 
is a fully relational database 
designed for people who need 
the power to create their own 
database solutions— without 
having to do any programming. 
With Alpha Four, creating ap- 
plications is as easy as filling in 
an outline. 

Alpha Four gives you a re- 
port writer (the most sophis- 
ticated ever developed for 
the PC), custom forms, data 
validation, data lookups, mail 
labels, form letters, custom 
menus, and more. Plus, Alpha 
Four uses dBASE” files directly. 
So now you'll have the power 
to singlehandedly bring order 
to inventory control, invoicing, 
customer tracking, and per- 
sonnel management. With over 
j 100 Fortune 500 companies 
committed to our products, 
you can't go wrong. 

So call 800-451-1018 for an 
evaluation copy or the name of 
your nearest dealer, (In Massa- 
chusetts, 800-462-2016.) 

And start taking things into 
your own hands. 


The Fully Relational 
Database for Non-Programmers. 
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One North Avenue, Burlington, MA 01803, 617-220-2924 
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Everyone’s computing needs are unique. 
Which is why different people choose dif 
ferent solutions. And why so many diverse 
computing environments are being used 
today. 

While this variety of solutions makes it 
easy for users to meet their needs, it pre- 
sents some problems. Like sharing informa- 
tion between incompatible systems. The 
kinds of problems facing more and more 
companies as their information systems 
grow and diversify. 

Novell means freedom. Fortunately, 


Choose this, 





you can solve those problems by making 
one simple choice: Novell. Novell’s NetWare» 
operating system software supports a myri- 
ad of computing environments. 

That means you have the freedom to net- 
work everything from PCs to Macintosh, 
VAX to PS/2, 386 to mainframe host sys- 
tems. So everyone can use the workstations 
they choose, without changing the way 
they work. 

The power to choose. With NetWare, 
Novell gives you the most powerful combi- 
nation of network performance, security, 


‘© 1988 Novell Inc., World Headquarters, 122 East 1700 South, Pravo, Utah 84601 (801)379-5900 











and you can choose all of these. 


functionality and system reliability available. | Gold Novell Authorized Reseller, or call 
Plus you get the power to transparently con- 1-800-LANKIND. 

nect to any of the more than two million 
users worldwide who have already chosen 
NetWare. 

And as your computing needs expand, 
the network will grow with you. Giving 
greater networking capability and allowing 
you to connect to new environments. \ my Oe Ae oe oe 

The freedom to choose. Exercise your 
freedom to choose the desktop environment 





that best meets your needs. Choose the For network solutions, 
networking power of NetWare. See your you should be seemg red. 


CIRCLE 207 ON READER SERVICE CARD 








80386SX-BASED PCs : 


BENCHMARK TESTS: 80386SX-BASED COMPUTERS 








VIDEO BENCHMARK TESTS 
Direct to Screen 





The Direct to Screen benchmark test 
indicates the speed of the video 
adapter memory. Good scores 
Indicate that information can get to 
the screen quickly, particularly for 
programs that avoid the computer's 
BIOS and go directly to the screen. 


Elapsed Time (seconds) 


60 WORST | - 
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Video BIOS Routine Without Scrolling Elapsed Time (seconds) 


The Video BIOS Routine Without 
Scrolling benchmark test measures 
how quickly the BIOS on the video 
adapter writes text data to the screen. 
Fast video writing helps with 
programs that show full or partial 
screens of data without scrolling the 
screen. 


WORST 
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§.44 4.01 1.32 2.53 4.89 0.88 4.23 3.68 1.09 3.13 3.85 346 16 1.59 


Video BIOS Routine with Scrolling Elapsed Time (seconds) 


The Video BIOS Routine with 
Scrolling benchmark test 
measures how fast the video 
adapter can scroll the screen, 
moving the display up one line at a 
time. Good performance is helpful 
for scrolling through word 
processing or spreadsheet files. 


oo ‘se 
Soe 






As always, video timings are relative to the 
type of video board submitted with each 
machine tested. Typically, 16-bit VGA 


boards will perform faster than 8-bit boards. 


_» The Everex Step 386is was the only ~~ °< 
machine we received with an EGA card; all 
the others contained VGA boards. EGA | 
results appear slightly faster than the 
corresponding 8-bit VGA numbers because 
of the simpler operations involved In the 


lower-resolution EGA environment.) 
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You thought youd have it 


made in 


e shade when 


you bought into the 386SX- 


You Get More With 


Harris’ 80C286. 


: for systems designed 


around our 80C286. 

At 16 MHz, our 
80C286 can outperform 
the 80386SX by up to 
20% when running 
80286 code — the in- 
dustry’s largest base of 
installed software, DOS 
and OS/2 included. 


When you're 


©1989, Harris Corporation 


386SX is a trademark of inte! Corporation. 





looking for extra 
performance, ask 


At 20 MHz, there’s no 
comparison — because 
there’s no 20 MHz 
80386SX. 

And 80C286 gives 
you a growth path for the 
future: a wide perfor- 
mance range. From 12.5 
MHz to 16 to 20 and onto 
25 MHz — so you can 
migrate simply and 
smoothly when you want 
added throughput. 

Another measure of 
performance is durability 
— running faster longer. 
The 80C286’s low-power 


You expécted more. 





v2 


ans 


j te 
CMOS design assures 
reliable, long-term high- 
performance operation. 
With no overheating. No 
fans or heat sinks. 

So hang on to your 
software investment. Send 
for our technical informa- 
tion kit. It outlines all the 
80C286’s performance 
advantages, along with 
benchmarks for several top 
20 MHz PCs. For top per- 
formance and reduced 
system cost, look to the 
fastest 80286 yet — the 
Harris 80C286. 
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Call 1-800-4-HARRIS, 
Ext. 1277. In Canada: 
1-800-344-2444, 

Ext. 1277. 





What your vision of the 
future demands. Today. 
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Everything OS/2 can do for you... 








OS/2 provides an optional 
Communications Manager 
OS/2™ includes a built-in which allows easy networking. 
graphical interface P= @ a 
so it’s easy to use. ‘a ‘N 
| : 
‘ 
OS/2 lets you keep two or more 
05/2 lets you run your x _.—— programs Brae at the same time, 
DOS programs plus hundreds SS . so you can do more. 
of programs DOS can’t. ooreas6 


ISM Operating System/2™ i 
Installation Diskette 


=e Se or . =. 
at Licensed Material « Program Property ot 6M - OS/2 lets you take advantage 


Tien eee 5. ase ‘N of 386" power. 
Ipaublec to restrictions in GSA ADP Scheaule e 
OS/2 lets you run programs larger Contract with 18M Corp. 
than 640K, so you can use SS 
more powerful applications. : = —_ 
SY 
OS/2 provides an optional 
Database Manager to make 
OS/2 lets you take full advantage managing information easy. 


of Micro Channel™ 


This offer lets you do for less. 


Right now, when you choose OS/2, you can get from $100 
to $1,600 back on the kind of heavy duty memory that only 
OS/2 can handle. With this offer, the more memory you buy (up 
to 8Mb), the bigger your rebate. 

Plus you can get thousands of dollars in rebates on over 100 
different OS/2 programs. You can also get hundreds of dollars back 
on modems, accessory cards and hardware—all the things that 
help you do more work in less time with OS/2. 

So if you’re ready to move up to all the real advantages of 
OS/2, ask your IBM Authorized Dealer about these rebates today. 
To find the dealer nearest you call 1 800 IBM-2468, ext 128. 


OS:2 Operanng System/2 and Micro Channe! are trademarks and JBM 1s a registered trademark of Intornanonal Business Machines Corporation 3861s 8 trademark of Intel ¢ IBM Corp 1989 


kind of monitor up to VGA. The system 
we tested had a Tatung CM-1496 VGA 
monitor that goes for $428. Its resolution is 
640 by 480, and amber, green, white-on- 
blue, or white-on-black text can be select- 
ed from the front. The contrast and bright- 
hess controls have a wide range of 
response. Unfortunately, they are not on 
the front of the monitor—you have to 
reach around to the left side toward the top. 
The on/off switch is on the other side in 
about the same position. 

The VGA card in our test model was an 
ATI Elan Plus 8-bit adapter with 512K of 
video memory; it cost $270. It came in 
very slow on our benchmark tests: Direct 
to Screen access took 5.49 seconds, for ex- 
ample. But Spear also carries the much 
faster Paradise 16-bit VGA card for $367. 

The Spear SX computer has a typical 1- 
year warranty. Fulfillment of this warranty 
can be through the mail, or by on-site ser- 
vice from National Computer Services, at 
a cost of $45 for the whole year. The con- 
venience of this service is well worth the 
minimal fee. 

In addition to the options already men- 
tioned, Spear sells OS/2 or DOS, a number 
of tape backup units (as high as 125MB), 
modems, a 150-watt power supply, disk 
cache software, and more. With this wide 
selection of options, there is no such thing 
as a standard configuration—you can cus- 
tomize the computer to suit your needs. 
Given the excellent prices Spear offers, 
and the respectable performance of the 
processor, there are quite a few reasons to 
take a good look at this system. 


TUSSEY COMPUTER 
PRODUCTS LTD. 


Swan 386SX 


by Catherine D. Miller 


On the surface, Tussey's Swan 386SX ap- 
pears more like an ugly duckling than a 
swan. Its cheap XT look and size—6.5 by 
21 by 16.5 inches (HWD)—makes it a 
rather ungainly addition to an already clut- 
tered desk. But at $2,349 for a mono- 
chrome system including an 80MB hard 
disk and DOS 3.3, the Swan 386SX starts 
to look more attractive. It's onc of the low- 
est-priced computers reviewed in this 
roundup. 

The front panel is adomed with a reset 
switch and power, disk, and turbo lights. 
The power switch is located on the right 





side in the rear. The Swan 386SX’'s 
XT/AT switchable keyboard has a pleas- 
ant clicky feel, with low keys that aren't 
too close together. 

The inside of the Swan 386SX is roomy 
and for the most part nondescript. Three of 
its five 5Ys-inch half-height drive bays are 
accessible from the front of the machine, 
with the power supply directly behind. 
Two 8-bit and six 16-bit slots line up along 
the rear of the machine. Next to the 200- 
watt Austec power supply are five cutouts 
(three 25-pin and two 9-pin) for the extra 
serial and parallel ports available on the 8- 
bit Swan AT Multi I/O card without block- 
ing a slot. The printer/port card, which in- 
cludes one parallel, one serial, and one 
game port, is included in the basic $1,499 
configuration. 

The Swan 386SX°'s 16-bit Adaptec 
MFM controller card handles two floppy 
and two hard disk drives. A 1.2MB floppy 
disk drive from TEAC is included as stan- 
dard fare. The $2,937 machine we tested 
was equipped with a 80MB hard disk from 
Magnetic Peripherals. This drive's per- 
formance in PC Labs’ benchmark tests 





) ey | 


was unremarkable at best. The Swan was 
one of the slowest machines tested with 
small records and was slightly above aver- 
age in handling large records. 

The Swan's performance on our micro- 
processor and memory benchmarks was 
also disappointing. It consistently placed 
in the lower third of the machines tested. 

The Key Tronic system board makes 
use of the Chips and Technologies 386SX 





Swan 386SX 

Tussey Computer Products Lid., 3075 Research 
Dr., State College, PA 16801; (800) 468-9044, 
(814) 234-2236. 

List Price: With 1MB RAM, 1.2MB 5Y<-inch or 
1.44MB 31-inch floppy disk drive, $1,499; with 
80MB hard disk, monochrome monitor, OOS 3.3, 
$2,349; with VGA monitor, $2,848; with 2MB 
RAN, $2,937. 

In Short: The Swan 386SX is one of the largest, 
slowest, and cheapest machines reviewed in this 
386SX roundup. An excellent manual, helpful to 
new PC users as well as the more experienced, is 
the most attractive piece of this package. 
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THE BENCHMARK-TEST DEVELOPMENT PROCESS 


Release 5.0 of the PC 
Labs Benchmark 
Series wasn't 
created out of thin 
alr. it took some of 
the market's top 


software programs to 
bring it into existence. 


by Salvatore P. Ricciardi 

Anyone who has developed a software 
product on a strict schedule knows that 
it’s a challenge. It requires careful plan- 
ning, a logical approach, and the right 
tools. Here at PC Labs we use the same 
tools that you do. In fact, in developing 
our latest release of the PC Labs Bench- 
mark Series we relied on a number of 
products to help us get the job done ac- 
curately and on time. 

For example, during the design pro- 
cess we used the program Dan Brick- 
lin's Demo II to prototype the look and 
feel of the benchmark tests. We then 
gathered valuable feedback from the 
Labs and editorial staff based on this 
prototype. This process led to design 
decisions and changes, which we later 
incorporated into the final version. 
Thus we prevent having costly delays 


NEATSX chip set and 386 NEAT BIOS. 
Running at 16 MHz with zero wait states, 
the microprocessor speed is software- 
switchable down to 8 MHz. Bus speed 
tested out at 8 MHz at both microprocessor 
speeds. 

Sockets for SIMMs are inconveniently 
located under the lower left drive bay. If 
you do have a drive in this bay, as our test- 
ed model did, you'll have to take it out to 
increase your system’s RAM. The system 
we reviewed included 2MB of 100-nano- 
second RAM in eight 256-kilobit SIMM 
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caused by an ever-changing spec. 

During development we came to 
rely upon a number of products. For in- 
stance, Source Print, from Powerline 
Software, helped us produce neatly in- 
dented and cross-referenced listings of 
our C language source code. Such list- 
ings are useful for following the flow of 
a program, and they helped us spot 
structural errors. 

IQ Engineering’s excellent Super 
Cartridge | let us print source code list- 
ings at 149 lines per page on our HP La- 
serJet Series I printers using a very 
readable 5-point line-printer font. This 
cartridge helped us save a great deal of 
paper; better still, we were able to see 
much more at a glance than before. 

We used The Periscope Company’s 
Periscope I debugger to nail down 
tough assembler bugs, while C-scape, 
a product of the Oakland Group, pro- 
vided us with a foundation for our new 
user interface. 

Borland International’s Turbo De- 
bugger and language products enabled 
us to get our programs up and running 
quickly. Turbo Debugger’s use of the 
80386 vistual mode allowed us to run 
our benchmark tests in situations that 
would otherwise have been difficult, 
and its superior user interface helped us 
find the fast path to an answer without 
having to study cryptic commands. 

This all goes to show that we don’t 
just write about the tools of the 
trade—we actually use them. Indeed, 
the latest release of the PC Labs Bench- 
mark Series, Release 5.0, would not 
have been possible without this group 
of some of the industry’s best tools. a 


packages. The sockets also accept I-mega- 
bit SIMMs, bringing the total RAM on the 
motherboard up to SMB. 

The SETUP utility has a handy feature 
allowing you to set up memory over MB 
as either extended memory, LIM EMS 
4.0, or a combination, making it easy to 
use the expanded memory capabilities of 
software packages such as WordPerfect or 
multitaking environments such as Micro- 
soft Windows/386 and DESQview. 

Our review unit included a NEC Il 
monitor and Swan’s 8-bit VGA card. 


a 


pean bf 
Inc., 675 Massachusetis 
page MA 02139; (800) 233- 


3733, (617) 491 731 1, 
List Price: $399 (DOS version). 
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Perlecope! 

Periscope Company Inc., 1197 
Peachtree St, Plaza Level, Atanta, GA 
30361, (800) 722-7006, (404) 875-8080. 
List Price: $695. 


The 
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Source Print 

Powerline Software Inc., 2531 Baker St., San 
Francisco, CA 94123; (415) 346-8325. 

List Price: $97. 
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Super Cartridge i 

(CQ Engineering, Box 60055, Sunnyvale, CA 
94086; (408) 734-1161. 

Ust Price: $499. 
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Dan Bricktin's Demo if 
Peter Norton Computing, 100 Wilshire Bivd., 
#900, Santa Monica, CA 90401; (213) 3179- 


2000. 
List Price: $195. 
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Borland . 
pe bee: CA95066; (408) 436-8400. 
List Price: $149, 
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Based on Cirrus Logic’s VGA controller 
chip, this card includes an autosensing fea- 
ture that automatically configures itself for 
an 8- or 16-bit slot. Although the unit was 
shipped with the VGA card in an 8-bit slot, 
we tried putting the card ina 16-bit slot. Its 
performance on our video benchmark tests 
was unchanged. The Swan 386SX tumed 
in disappointing performances in our three 
video benchmark tests—among the slow- 

est machines on each test. 
In addition to displaying 16 colors at the 
CONTINUES 


66 ee ” 
on of eR For Overall Excellence. 
I ln PC Magazine, May 30, 1989 
1 PC Magazine recently reviewed and rated 104 
58 Companies... ’386 systems from 58 peat ae 
for overall The competition was tough. The giants were 
excellence in | Srer'Enay, NEC ond sees Th ves the bowel 
: y, more. e bigges 
= roduct review ever undertaken in our industry. 
both the 16 and Virtually every system in onic was are 


20MHz catego- | And who was the best? 


° Out of all systems. Out of all companies. Only 
ries, we selected | one was chosen For Overall Excellence. The one 


selected? ZEOS International. 
ZEOS Interna- bos pens Ort Excelence” for PC 
= e an ly every other major com- 
tional’s 386-16 Tait paldication ‘anu BUG iatteatihest clicice. 
and 386-20. ZEOS is your best choice as well. 


PC Magazine, May 30,1989 | 7TFOS, The Choiceis Clear. 


IBM is a registered trademark of IBM Corporation, Compaq is a registered trademark of Compaq Computer Corporation, ZEOS is a registered trademark of ZEOS International, Ltd. 








Your best reason 
yet to move up toa 
386. Now you can 
own a complete 
ZEOS °386SX 
16MHz hard drive 
system for less 
than comparable 
"286 systems. 


The ZEOS 
*386SX. ZEOS 
performance, 
quality and 
support. ZEOS 
value. The Choice 
is Clear. 












ZEQOS 3805X 


ZEOS Smashes the’386 


If you plan to buy 
a 16- or 20MHz 386 machine, 
think again 

A fundamental change in 
computing is about to take place. 
Systems based on the 80286 
processor will be replaced by 
systems based on the 80386SX. 

As America’s premier manu- 


facturer of 80386 based systems, 


we've designed the new ZEOS 
386SX to provide everyone with 
a window to the future. A future 
of 386 speed and performance 
at a fraction of what you would 
expect to pay. 

And ZEOS knows ’386 sys- 


tems better than anyone. After all, 


PC Magazine chose ZEOS above 
57 other companies for “For Over- 
all Excellence’ in their recent ’386 
Blockbuster issue. 

The new ZEOS 386SX simply 
runs circles around 286 based 
machines. PC magazine noted 
that the °ZEOS 16MHz 386SX 
compares “favorably with the 
20MHz '286 machines reviewed 

in ‘The 80286: Unsafe at Higher 
Speeder ” (PC Magazine, De- 
cember 27, 1988). 


'386SX-16 “blows ‘em right out 





of the water.” As PC Magazine 
says, “386SX-based machines 
are the right choice...” and the 
new ZEOS 386Sx is the right 
choice for you. 


30 Day Absolute Satisfaction 
Guarantee. One Full Year 
Limited Warranty. 

If a company believes in their 
product, they should stand Rock 
Solid behind it. That's why your 
new ZEOS 386SxX hard drive sys- 
tem includes our famous 30 Day 
Absolute Satisfaction Money 
Back Guarantee, One Full Year 
Limited Warranty and Express 
Parts Replacement Policy. 


24 Hour a Day Sales and Toll 
Free Technical Support! 

And talk about service! ZEOS 
is the only computer company in 
America standing by ready to 
help you Toll Free, 24 hours a day, 
365 days a year. Nobody 
their customers like ZEOS! 
Order your new ZEOS 386SX 
now with confidence. Your choice 
of ZEOS quality and 
is Guaranteed. Order now by 
calling 800-423-5891. 


All prices and specifications are subject to change without notice Please call for current pnicing and warranty details. 














The New ZEOS 
386SX Hard Drive 
System. Below 
°286 Prices! 


Only $1,695 


The future is now! 
Why be left behind with yes- 
terday’s 286 technology? This 
Jast new ZEOS 386SX system 
is your high performance ticket 
to 386 computing power, It's 
actually faster and yet less 
expensive than comparable 

286 systems. 

§ 80386SX-16 CPU, 8/16MHz 
Dual Speed Keyboard Select- 
able. Reset/ Turbo Buttons. 

= 512K DRAM, expandable to 
a@ System Total of IGMB. 

= Shadow RAM and EMS 
capability. 

= Fast 32MB Seagate 138R 
Hard Drive with autopark, 
1.2MB Teac floppy drive. 

= Ultra high speed Hard/ 
Floppy controller. 1:1 inter. 
leave, High Speed transfer 

= Genuine Hercules® brand 
graphics controller. High-Res 
Amber Display with Tilt/ 
Swivel. 

8 ZEOS/RS Enhanced 
Tactile/Click keyboard. 

= 2 High Speed Serial Ports 
plus one Parallel and one 
Game Port. 

= 6-16, 2-8 bit expansion slots. 
803875X support. 

= Rugged ZEOS space saver 
case. Security lock and LED 
indicators. 

= Includes ZEOS 24 Hour a 

Day Toll Free Technical 

Support and Customer 

Satisfaction package. 





y°169. 


Price Barrier! 







































Order Now Toll Free 


800-423-5891 


FAX Orders Dial: 612-633-1325 

In Minnesota Call: 612-633-4591 
MasterCard, VISA, ZCARD, COD 
Open 24 Hours a day, 365 Days 
ayear. 







ZEOS 1s a publicly traded company, MPLS/St. Paul Local OTC. ©1989 ZEOS International, Ltd., 530 5th Avenue, N.W., St. Paul, MN 55112. 
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386 Systems 


“Hor ‘ 
cellence... 


PC Magazine, May 30 1989 


























Complete ZEOS 20MHz 386 


= 101 Key ZEOS Tactile/Chick 
System. 80MB SCSI Drive! meyloare. 














« 2 High Speed Serial Ports plus 
Onl 2995 one Parallel and one Game port. 
y = 1-32, 6-16 and 18 bit slots. 
I6MHz systems from $2295! "= 80387 math coprocessor support. 
The standard by which others = Rugged ZEOS 5-bay case. 
d Including Security Lock and 
are measured! Featuring 64K LED indicators. 
pobre amb ca ace « Includes ZEOS 24 Hour a Day 
State performance vastly superior Toll Free Technical Support and 
to page/interleave memory Customer Satisfaction package. 
schemes. Incredible Value. Oe Geet qa" ; 
K ‘ i ly $595. an in- 
eee. credible selection of hard drives: 
The fastest method known. SCSI, RLL, ores or MFM and 
# Genuine 32-bit Intel 80386- Ree ee 
20MHz CPU. 
= IMB of Zero-Wait DRAM 
Expandable to 1GMB. 
a Fast 80MB, 28ms SCSI 
Sauee amare Pat Order Now Toll Free 


t Performance Comparisons using PC Labs Benchmark Series 
L2MB Floppy Drive. Relecse 4: 










# High speed HDD/FDD SCSI instrcion Fert Conventonel 800-423 -589] 
Host Adaptor with Software. Mix ___Colclation _Memo a te 

a Genuine Hercules® brand ue "AX Orders Dial: 612-633- 
whee con Il High. Res inRinnesots se RS LD 
Amber Display with Tilt/ Open 24 Hours a day, 365 Days a year. 


Swivel, 


All prices and specifications are subject tochange without notice. Please call for current pricing and warranty details. ZEOS is 2 publicly traded company; MPLS/St. Paul Local OTC. 
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“Out of 104 machines from 
58 companies... For overall 
excellence we selected ZEOS 
International's 386-16 and 386-20" 
PC Magazine, May 30, 1989 
The Editors of PC Magazine 
came to this conclusion after in- 
vesting “25,000 hours of work by 


60 people testing and reviewing 104 “Price js alw: 
’386 PCs? The review was thorough ee * P 
and their conclusion specific. Simply, consideration. 50 are 
oe ons ul ie ae benchmark test results. 
Ane eee ee very | But both factors can be 
In all areas, ZEOS machines deceiving, which is why 
are top performers. With uncom- 1 4 
Tone en we consider them in the 
detail throughout. Not only do context of other aspects 
Z systems themselves afford | iffer- 
you the very best Values in com- that will make the differ 
puting today, they're backed up by ence months and years 
ie sinuses aitenscies SUPE down the road. Things like 
in the industry. 5 ' 
At ZEOS we feel that ifa ett of construction, 
company believes in its products ‘reliabili ili 
it should stand Rock Solid re d ity, aed lity, 
behind them. and ease of Service. 
That's why ZEOS offers Toll PC Magazine, On “What 
Makes an Editor’s Choice” 
Complete 25MHz °386 
Vertical System. 80MB 
SCSI Drive! 
Complete 33MHz systems 
only $4995! 
ZEOS 25MH:z and 33MHz 
80386 systems ave the fastest, 


most advanced available any- 

where. Government Computer 

News calls the ZEOS 386-33 

“arguably the fastest MS-DOS 

and OS/2 micro in the world.” 

Review after review, these ZEOS 

Systems ave selected as the best 

price/ performance buys, A power 

user's dream! 

= Ultra High speed Zero- Wait 
64K SRAM CACHE. 

= Genuine 32-bit Intel 386-25 
or 33M Hz CPU. 

= IMB of Zero-Wait DRAM 
Expandable to I6MB. 

= Fast 830MB, 28ms SCSI 
Seagate Hard Drive, Teac® 
L2MB Floppy Drive. 

= High speed HDD/FDD SCSI 
Host Adaptor with Software. 


©1989 ZBOS International, Ltd., 530 Sth Avenue, NW... 
or registered trademarks of their respective holders. 


Performance Comparisons using PC Labs Benchmark Series 
Release 4: 


Floating 

Point Conventional 

Calculation Memory 
637 033 
643 O77. * 


833 060 2 


80386 
Instruction 
Mix 

LEOS 386/25 Desktop 


"ZEOS 386/33 Desktop 
“18M PS/2 Model A 


229 
167 
227 


[Compa Deskpro S86/25 922.06 = G59 O87 


St. Paul. MN 55212. AB product and company names are trademarks 
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Free Technical Support 24 
Hours a day, seven days a week, 
365 days a year! At ZEOS, we 
believe in standing by our cus- 
tomers whenever they need us. 
Then add our 30 Day 
Absolute Satisfaction Money 
Back Guarantee, One Full Year 
Limited Warranty and Express 
Parts Replacement Policy. You've 
got the best. 

And when you order your ZEOS 
’386 you can have your pick from 
the industry's broadest selection of 
options. As PC Magazine said, ZEOS 
offers “more options than even 
the most configuration hungry hound 
could possibly need’ 

Quality, Performance, Reliability 
and Support. Overall Excellence. 
That's why ZEOS is PC Magazine’s 
#1 choice. And that’s why ZEOS is 
your best choice as well. So pick out 
that dream machine today and 
order it now with confidence. Your 
choice of ZEOS excellence is Guar- 
anteed. Order now by calling 
800-423-5891. 


= Genuine Hercules® brand 
graphics controller. High-Res 
Amber Display with Tilt/Swivel. 

= BIOS and Video Shadow RAM 
plus EMS support. 

= ZEOS Tactile/Click keyboard. 

= 2 High Speed Serial Ports plus 
one Parallel and one Game port. 

= 1.32, 6-16 and L8 bit slots. 

= 80387 math coprocessor support. 

= Rugged ZEOS 5-bay case. 
Security Lock, LED indicators. 

= Includes ZEOS 24 Hour a Day 
Toll Free Technical Support. 

Many options available: Including 

14'' VGA, add only $595. Plus a 

lange selection of SCSI, RLL, ESDI 

or MFM hard drives and more. 


Order Now Toll Free 


800-423-5891 





Comput 


Right Now. Guaranteed!* 


Yes, wecan ship your new ZEOS’ ’286 or ’386 

pict We've built up an extra supply of the hottest 

ing computers in America. The celebrated 
wE08 286-12 and PC Magazine's Editor's Choice— 
the ultra fast ZEOS 386-16. 

‘Take your pick now for immediate delivery. 
These are both complete, genuine ZEOS Zero-Wait 
state systems. Both include an ultra-fast Seagate 
hard drive and all the other goodies. And they’re 
ready to ship. Right Now 

Here's how it works. We have these extra systems 
pre-built and ready to ship. They include both High 
Resolution Monochrome and VGA systems. While 
supplies last, we will ship either of these systems to 
you the day you order subject to these conditions: 


Complete ZEOS 122MHz 286 
with 32MB Hard Drive! 


Only $1,395 


For VGA color add $595 


FREE Shareware Disks Too! 
25 Software Programs Included 
Every system will include Sready 
to run Shareware programs on 
free disks. Included are 
programs for Word Processing, 
Spread Sheets, Educational, 
Financial, Business, Games and 
more. With Shareware you can 
try the programs first before you 
register them with the author. 
What a great idea! 


Standard Features Include: 


= 80286-12 CPU, 6/12MHz 
Dual Speed keyboard/hard- 
ware selectable. Reset and 
Turbo buttons right up front. 

® Zero-Wait State DRAM, 512K 
expandable to 4MB on the 
mother board (IEMB System 
Total). EMS Capatilityon board. 


(om eae 50 





1. Your order must be received by IPM Central Time. 
2. Credit Cards are subject to credit card authorization. 
3. Orders must be for our standard 286-12MHz 
system or 386-16 MHz system, either mono- 
or VGA. Any other systems or upgrades 
are custom built and will take slightly longer. 


*Our Guarantee to You: 


If we fail to ship your system under the conditions 
outlined, we will ship it af our expense as soon as it 
is ready. All systems are fully burned in and tested. 
Each system includes our 30 day Money Back 
Guarantee and One Full Year Limited Warranty. 
Toll Free technical support and Express Parts 
Replacement are included too! 

This offer is good only as long as these pre-built 


® Fast 32MB Seagate 138R 
Hard Drive with auto-park, 
L2MB Floppy Drive. 

® Ultra high speed Hard/Floppy 
controller, 1:1 interleave, 800 
KB/sec transfer rate. 

= Genuine Hercules* (Yes, 
Hercules!) Brand graphics 
card. High-Res Amber Display 
with Tilt/Swivel Base. 

= ZEOS Enhanced 101 Key 
Keyboard with our Pleasant 
Tactile/Click Feel. 

a see and Parallel Printer 


Backu: 
= 6-16 and 2-8 bit expansion slots. 
® 80287 support, up to 12 MHz. 
= Heavy Duty Case Complete 
with Security Lock and LED 
indicators. 


Order Now Toll Free 


800-423-5891 


s eines, with Battery 
sp. 


All prices and specifications are subject to change without notice. Piease call for current pricing and warranty details. COD orders may require an advance deposit. PS/2 and AT are trademaris of IBM Corporation. 


ers Now! 


systems remain in stock; 
verify availability. This 
ZEOS systems or custom configurations. 


Immediate shipment is only part of the story. 


lease give us a call to 


ZEOS builds Rock Solid computers. That's why we 
ee Back Guarantee, Toll Free 
and Full One Year Limited Warranty. 


Coe a ie dced Then 


compare performance. 
Performance is what ZEOS is all about. If you're 


ea computer you may as well buy the fastest. 


286-12 is the fastest in its class. It features 
true Zero- Wait state operation with speeds close to 


many 386 systems! 
Or select the 7E0S 386-16. The Editors of PC 
Magazine did. In fact they selected the ZEOS 386 


Complete ZEOS 16MHz’386 
with 80MB 28ms SCSI Drive! 


Only $2,495 
For VGA color add $595 


7p 083825) standard Features 

\\ Include: 

= Genuine 32-bit 
Intel 80386- 
16MHz CPU. 

« High speed 








8 IMBof 
Zero-Wait DRAM Expandable 
to 16MB system total. 

= Fast 80MB, 28ms SCSI 
Pare Hard Drive, L2MB 
Floppy Drive. 


a Ultra ae! ae Hard/Floppy 
SCSI contro 

. pate Mera te a ZEOS 386/16 Desktop 
graphics ca -Res Am 
Display with Tilt/Swivel Base, | —~Ss/2MOSs\ 7058) 


does not apply to other 


as Editor's Choice. Andis it ever a screamer. As 

PC Magazine said, “This ZEOS 386-16 blows away 
every other computer...” Another PC Magazine 
editor said “Don’t pass up the ZEOS. .. solid con- 
struction, flexible design and escape-velocity 
performance make ita top flight choice” 

PC Resource Magazine put it this way “ZEOS 
... provides quality comparable with the IBM or 
Compag and does so for about 70% of the cost?’ 
Personal Computing simply says “The best value 
we've come across so far’ 

We couldn't have said it better ourselves. 

And these are the machines that we have ready to 
ship to you right now. Rock solid block buster ZEOS 
machines with quality and performance that is, ina 
word, Guaranteed. Order now by calling 800-423-5891 


= 101 Key ZEOS Tactile/Click 
keyboard. 


8 High speed Serial and 
Parallel Ports. 

a 1-32, 5-16 and 2-8 bit slots. 

8 80387 math co-processor 
support. 

= ZEOS 5-bay case with security 
lock and LED indicators. 


Order Now Toll Free 


800-423-5891 


‘AX Orders Dial: 612-633-1325 


F 

In Minnesota Call: 612-633-4591 
MasterCard, VISA and COD 
Open days, overines and weekends 
Se habla Espafiol. 


St. Paul, MN 55112 USA 


Performance Comparisons using PC Labs Benchmark Series 
Release 4: 


i Conventional 


80386 

Instruction Point 

Mix Colculation Memory 
358 1362 058 
au 1614 ier 





Deskpro is a trademark of Compaq Computer Corporation. Corporate leasing plans are available ZEOS is a publicly traded company, MPLS/St. Paul Local OTC. © 1989 ZEOS Intemational, Lid 
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SE 
That's right, ZEOS 
is now open to serve our 
customers 24 Hours a day, 365 
days a year! There is no other computer 
company in the world so dedicated to its 
customers. Now, no matter what time 
you need help, ZEOS will be there. Day 
or night. Toll Free. 

During the day there are perhaps 
thousands of computer companies ready 
to sell you a computer. Many offer tech- 
nical support if you are willing to pay for 
the call. And when they get tired, they 
turn off the lights and go home. Unfor- 
tunately, that may be just when you need 
their help. 

At ZEOS, we never sleep. Because 
somewhere out there, there might just 
be a customer who needs us. Even at 
3:30 A.M. 


It's comforting to know. As night 
encompasses your home or your office, 
your research lab or your classroom, 
away in St. Paul sits a small group of very 
qualified and dedicated people. They’re 
camped there, around the telephone. We 
waiting for that small chance. 
that you might be the one tonight who 
needs their help. 

Across the vast expanse of North 
America, whether you're in Newfound- 
land or Hawaii, Florida or Alaska, or 
anywhere in between—ZEOS is there 
for you. Any time of the day or night. 
Any hour or day ofthe year. We're waiting 
to help. And you don't even have to pay 
for the call. 


Reason #1 


“Overall Excellence? 

As PC Magazine said “Price is always a consid- 
eration. So are bench mark test results. But both 
factors can be deceiving, which is why we consider 
them in the context of other aspects that will make 
the difference months and years down the road’ 

These are the attributes which PC Magazine 
used in awarding ZEOS the coveted Editor’s Choice, 
not once but three times thus far in 1989. And “Over- 
all Excellence” are the very words PC Magazine used 
in comparing ZEOS systems to all others. 


All prices and specifications are gubyect to change without notice Please call for current pricing and warranty details. ZEOS « a publicly traded company, MPLS/St. Paul Local OTC. 





Reason #2 


Dazzling Performance. 

In their February 28th’386 review, PC Magazine 
awarded ZEOS Editor’s Choice. “The ZEOS ’386 
blows away every other computer. ..a smart choice” 
is what they said. And in a recent review, Govern- 
ment Computer News said the ZEOS 33MHz’386 is 
“arguably the fastest MS-DOS and ’0S/2 micro in 
the world’ 

Dazzling Performance is built into every ZEOS 
system. It’s a key component of ZEOS Overall 
Excellence. 


Reason #3 


Exceptional Quality. 

PC Resource Magazine put it this way, “ZEOS... 
provides quality comparable with IBM or Compaq 
and does so for about 70% of the price” ZEOS uses 
only the very best components. And every system 
is fully tested and burned-in right in our own labs. 


Reason #4. 


Value. 

InfoWorld says, “We find the ZEOS '386 an excel- 
lent value. Speed: Excellent. Compatibility: Excellent. 
Value: Excellent’’ Personal Computing said, “ZEOS 

. is the best value we've come across... its per- 
formance is right up there with the slickest, most 
expensive PCs you can buy” 


Reason #5 


Warranties and Guarantees. 

ZEOS believes in its products. That’s why we 
offer each and every customer our 30 Day Absolute 
Satisfaction Money Back Guarantee, no questions 
asked. Plus, our One Full Year Limited Warranty 
and Express Parts Replacement Policy. Optional On 
Site Service is available too. Call for details. 


Reason #6 


24 Hour Toll Free Technical and 
Sales Support. 

At ZEOS, the customer is #1. That's why we're 
open around the clock. For your convenience. If you 
buy a product from us we feel we should be there 
to help, 24 Hours a day. Our Help Lines are Toll Free 
too. Because you shouldn't have to pay for the call. 


Reason #7 


Experience. 

Almost unique in the mail order computer indus- 
try, ZEOS maintains its own chip level Research and 
Development staff. In addition to Systems Manu- 
facturing facility. 


ZEOS has been involved in Research and 
Development since our incorporation back in 1981. 
Our strong and experienced , Manufacturing 
and Technical Staff translates into superior factory 
direct computer systems for you. 


Reason #8 


A Sterling Reputation. 

In magazine after magazine and review after 
review ZEOS systems are sighted for Overall Excel- 
lence, for Excellent Value, as the Right Choice and 
so on. All of this is flattering but the most important 
thing is this: What do our customers think? Frankly, 
they love us. The system and the support. That means 
more to us than anything. 


Reason #9 


Easy to Buy. 

ZEOS systems are easy to buy. You can pick up 
the phone any time of the day or night and order your 
new ZEOS computer. And we accept MasterCard, 
Visa, and Corporate Purchase Orders from Fortune 
1000 Companies, Colleges, Universities and Govern- 
Set Complete Leasing Programs are available 
as well. 

And now the ZCARD! It's your very own ZEOS 
Credit Card and you can apply today. With the ZCARD 
you can charge your ZEOS purchases and pay in 
easy monthly installments. It’s just like a Bank Card. 
Fill out and mail your ZCARD application now! 


Reason #10 


You’re Going to be Very Satisfied. 

When it comes right down to it, you're going to 
be very satisfied with your new ZEOS system. Our 
goal is your complete satisfaction. And that’s our 
commitment to you. To quality. To performance. To 
reliability and support. To Vakze. We don't just say it, 
we Guarantee tt! 


Order Now Toll Free 


800-423-5891 


FAX Orders Dial: 612-633-1325 

In Minnesota Call: 612-633-4591 
MasterCard, VISA, ZCARD and COD 
Open 24 Hours a day, 365 Days a year. 





© 1989 ZE0S International, Ltd., 530 5th Avenue, N.W, St, Paul, MIN 55112, All product and company names are trademarks or registered trademarks of their respective holders. 
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Apply For Your ZEOS Credit Card! 


Now you can apply for your own ZEOS Credit Card. 


Application And Agreement 


A married person may apply for 
individual credit. I am applying for 

























Notice to Wisconsin 
Applicants 




















It works just like a MasterCard or Visa for ZEOS purchases. | (piease check appropriate box): : 
Fill out your ZCARD Application and mail it today. Soin Credit math another person. bg penne 
We'll give you a call as soon as your credit line is established! Cael Ces oir cn income Spee 
Mail the completed application to: or assets of another person as B basis Oi eeally separated 
ZEOS International focreaying tie eit tequesict = 
. le entire a ication. 
ZCARD Processing Center C Individual Credit Complete sections “a” and “b” only. 


§30 Sth AvenueN.W., St. Paul, MN 55112 


a. Your Personal Information 





Please complete all appropriate sections, providing at least two 
years’ residence and employment history. This will enable your 
por cana to be processed as quickly as possible. If you are 

self-employed, please be sure to complete section “d” below. 








Requested 
[me of Cred $___ 

























Your Name = Tmtal Date of Birth 5 5 
i nt Mo Day Yr. * ° ° 
es : c. Joint Applicant’s Personal Information 
id Street Ap # City ‘State Zip If you are a mamed Wisconsin applicant, you must provide your spouse's information below, 
Social S Nomt ) even though your spouse may not be signing this contract. 
jome Phone delet Applicant's 

Date of Residence __ Moothly Payment $__) Buy 1 Rent © Other irst Initial 

Bonin eae Date of Birth__ Social Security Number 
Previous Address Mo. Day Yr. 

Street Apt # 
Ciy State Zip 






Your Employer 
Uf self-employed, see rear panel.) Date of Residence ON a eS erat 
fear 


lont 
Employer 
Date of Employment ———_— Position 











Gross $ Net$ 
Employer's Address 
Sireet 
City State Zp fone: Phone 
Insurance Option (Single CreditCare* © Joint CreditCare® 
d. Self-Employed Information Gyocare selemployes 
Business Neme 













thy State Zp foanee- Phone 










tes of 


Employment 
From To 
‘Other Income —___._ | have received sance (Date. 


————— 
Income from alimony, child support or separate maintenance payments need not be disclosed 
if you do not wish to have it considered as a basis for repaying this obligation 


Monthly Income 
GrosF Net 
Nome and Address of Nearest Relative Not Living With Yoo 














Relationship 
Ci Proprietorship ) Corporation O Partnership Beeiness Phome{___) 











b. Credit Information dase eae 


Bank Accounl 





















Description of Business 








Checking OSavings 





Your Pweition 

¥ income Gi ¥ 

nf —~ hr ———— 

(groes) (net) 

You muet provide ai least onc of the following: 

1. Business Bank. 

re 

Telephone Personal Banker's Name 

2. Accountant's Name 
SSS 
Telephone 

3. Fiasacial statement on business attached. 


e. CreditCare* Insurance Option 


O Yes, protect my revolving credit account with the CreditCare* Plan checked below. 
D Single CredutCare* OD Joint CreduCare® 


l understand that the CreditCare* coverage described herein ts optional and not required to 
obtain credit: Rates and conditions are shown in the CreditCare* Insurance Election. 


Buyer (Insured) 
Co-Buyer (Insured) 


BakName = ————SSS~tsts‘“CSC‘“(‘CCNWCNO 






Address 









Baok Account (0 Checking OSavings 





Bank Name 








Address 
ok Loan 
erence 
Bank Name Address 











Bank Card 
Reference 
Bank Name Address 
OVISA CO Mastercard Payment —_____ Balance 






















(Life Only) 


Ll agree to the terms and conditions of this Retail Installment Charge Account and Credit Agreement (Form 1922 ZEOS) which are incorporated here: by reference 
J read and received a copy of my Agreement before making any purchase under this accouot 

NOTICE TO BUYER: (1) DO NOT SIGN THIS AGREEMENT BEFORE YOU READ IT OR IF ANY OF THE SPACES FOR AGREED TERMS ARE BLANK. (2) YOU ARE ENTTTLED TO AN 
EXACT. COMPLETELY FILLED-IN COPY OF THIS AGREEMENT. KEEP Ff TO PROTECT YOUR LEGAL RIGHTS. (3) FINANCE CHARGES NOT EXCEEDING THOSE PERMITTED BY LAW 
WILL BE CHARGED FROM MONTH TO MONTH. (4) YOU MAY PAY ALL OR ANY AMOUNT OWED IN ADVANCE AT ANY TIME WITHOUT PENALTY. (5) YOU MAY UNDER CERTAIN 
CIRCUMSTANCES REDEEM PROPERTY THAT IS REPOSSESSED OR REQUIRE RESALE OF SUCH PROPERTY. (6) THE SELLER MAY NOT ENTER YOUR PREMISES OR COMMIT ANY 
BREACH OF THE PEACE TO REPOSSESS PROPERTY. (7) YOU HAVE A RIGHT TO CANCEL PURCHASES THAT ARE SOLICTTED IN PERSON BY SELLER. (8) THIS IS A CONSUMER 
CREDIT TRANSACTION, (9) MARRIED WISCONSIN APPLICANTS ACKNOWLEDGE RECEIPT OF THE “NOTICE TO MARRIED APPLICANTS” PROVIDED IN THE AGREEMENT. 


FOR MARRIED WISCONSIN APPLICANTS: | acknowledge hal Ihe obligslion described 
herein as beng incurred in the mterest of my marnage or family. 








Buyer. 





Buyer — Date 


ZE0S, Buyer ——____ Date 
ller's Signature 


(EXC. AK, AR & HO) 
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standard 640 by 480 resolution, the Swan 
VGA can display 16 colors in extended 
800 by 600 mode. The Swan VGA card in- 
cludes software drivers for Microsoft Win- 
dows/386, Lotus 1-2-3, Ventura Publish- 
er, GEM, and AutoCAD. I|thas both a 15- 
pin analog and a 9-pin digital connector. 

One of the most unusual and welcome 
features included with the Swan 386SX 
was a well-written and accessible user 
manual. Although that manual lacks an in- 
dex, the table of contents should guide any 
level of user to the information needed. 
The manual is not only informative about 
this machine, but will help newcomers un- 
derstand PC jargon. All terms are defined 
in a glossary, and the appendixes do a 
good job of covering the technical aspects 
of the machine. 

While the Swan 386SX is hefty and not 
much of a performer, it is solidly con- 
structed—and at a rock-bottom $1,499, 
the price is right. Helpful staff and an in- 
fomiative manual add to the Swan's attrac- 
tiveness. 


TWINHEAD CORP. 


Twinhead 
Superset 490 


by Susan L. Hayes 


Twinhead International better hope to sell 
a lot of computers if the company is look- 
ing to carpet its new 144,000-square-foot- 
factory in Taiwan, built to supplement the 
original facility operating at 120 percent. 
This rapidly growing corporation has 
U.S.-based offices in Silicon Valley and 
New Jersey. Twinhead sells products 
through a network of OEMs and distribu- 
tors. It offers a new and exciting approach 
to computer design in its 386SX machine, 
the Superset 490, and a refreshing promise 
of service and commitment to its custom- 
ers—all without costing those customers 
an arm and a leg. 

The Twinhead 386SX is a sturdy, com-, 
pact small-footprint model that inside and 
out resembles a sleek, well-trained athlete. 
The impressive organization of the Twin- 
head machine is carried over into the user- 
friendly documentation, which provides 
elaborate diagrams and color photographs 
as well as straightforward explanations 
about every aspect of the machine. Its 
well-organized format allows the ad- 
vanced user to flip readily to any particular 


COMPUTERS 
60386SX-BASED PCs 


Twinhead's intelligent approach to 
smail-footprint design is evident in its 
Superset 490 machine. Four expansion 
slots run horizontaily and one of the 
three drive bays sits on its side. 
Twinhead’s performance may not be a 
plus, but Its price is—$2,999 with 1MB 
of RAM, a 40MB hard disk, and a mouse. 





section that he or she might need. 

The Qtronix Enhanced keyboard offers 
a firm touch. The LED indicators are 
placed together in the upper right-hand 
comer. The Backslash key is located be- 
low and to the left of the Enter key—con- 
venient enough that you're not contorting 
your hand to get to it, but out of the way so 
that you're not forever hitting it by acci- 
dent. Other keyboards are available on re- 
quest. 

The Twinhead 386SX machine current- 
ly has an FCC-approved Class A rating, 
but a Class B rating is expected soon. The 
system comes configured with mouse, 
parallel, and serial ports, and a hard drive 
controller already built in. So while its four 
available slots (three 16-bit and one 8-bit) 
may at first seem limiting, all are basically 
free for add-ins. The space-saving expan- 
sion card is vertical, which cuts off a few 
inches in the overall width and depth of the 
machine. 

Twinhead has taken its own 286 moth- 
erboard, which uses a combination of dis- 
crete logic and surface-mount VLSI chips, 
and added a daughtercard with a Phoenix 
NEAT 286 Dual Mode BIOS that has a P9 
modification to support the 80386 CPU. 

The motherboard can hold up to 8MB 








Twinhead Superset 490 

Twinhead Corp . 30 Chapin Road, Unit K, P O. 
Box 702. Pinebrook, NJ 07058, (201) 808-1688 
List Price: With MB RAM, 1.2MB 5\<-inch 
floppy disk drive, $1,699, with 4OMB hard disk, 
VGA card, OOS 3 3, mouse, $2,999 

In Short: Those attracted by innovation will 
expenence love at first sight with the Twinhead 
Superset 490 Although not a speed demon, Ihis 
machine's features and Twinhead’s commitment 
to customer sence will help ito build a loyal 
following 
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of 100-nanosecond $IMM chips and up to 
16MB more with an add-in card. In the 
Twinhead, shadow RAM is provided for 
both the video and the BIOS, with EMS 
4.0 support built into the motherboard. 
With IMB RAM, it is recommended to al- 
locate the customary 640K to DOS, 384K 
to shadow or extended memory. 

This 16-MHz computer runs at zero 
wait states and clocks a bus speed of 8 
MHz regardless of CPU speed. The Twin- 
head does not use interleaved memory (un- 
necessary at zero wait states) or a memory 
cache. The system unit features a 150-watt 
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For | 

Quality 
Sake... 
Were — 
introducing 
the Arche 


Triumph 
286. 


While some computer companies are content offering 
cheap technology and limited support, Arche”offers Quality 
Technology backed by Superior Support. 

The Triumph 286, like all Arche products, is made to exacting 
standards right here in the U.S.A. Since Arche assembles the 
Triumph 286 as a complete system, you'e assured that every 
component, as well as the entire system, has passed a rigorous 
series of tests and inspections; including a two day burn-in 
at over 100 degrees—this assures you of the highest quality. 

Arche personal computer systems are backed by a 
knowledgeable, quality dealer group, telephone support, and 
our 2 year warranty, including Hard Drive—the best in the 
entire business. 

Computer publication experts and thousands of users 
nation-wide have recognized the Arche reputation for quality, 
compatibility and performance. Arche systems 
offer a list of standard features others just 

simply can't go wrong when 
you purchase an Arche system 


Specification 
© 80286 8/12 MH: 
512K to IMB on Board, 
J6MB Total 
a 80287 ( processor Socket 
2 ?/8-bit and 3 16/8-bit 
Expansion Slots 
« Battery Backed Clock: 
Calendar 
© 1.2M/360K 5. 
and 720K/{.44M 
* Enhanced 10] Keyboard 


}-Wait State 








iumph 286 
Ports 


Hercules 
tible Adapter 


e 14” HiRes ey eatels 
Flat Screen, Amber Monitor 


e 150W Power Supply 
e MS-DOS, GW-BASIC 


ems are avail 


able exclusive y 


ARCHE deal 


nearest you, call 1-800-422-46 
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thorized 


VEAR 
WARRANTY 


Arche Technologies, Inc., Corporate Headquarters and Manufacturing, 48881 Kato Road, Fremont, CA 94539 


Apéle) Arche base Sriufiph tTare taekimarks of Arche Techisagies: In 





power supply, switchable from 115V to 
230V. 

Our tested unit came with Twinhead’s 
own hard disk controller, which is built 
onto the drive itself. With all its circuitry 
located on-board, the hard disk is sup- 
posed to offer a higher level of integration. 
Because Twinhead’s AT-Bus Interface re- 
quires only one processor, it also requires 
fewer chips, thereby cutting down on costs 
and improving performance. In addition, 
because the hard disk and controller exist 
as One, you can add the hard disk without 
taking up an expansion slot with a control- 
ler, and you’ re not forfeiting your option to 
daisy-chain on other drives. 

And now for something else complete- 
ly different, again from Twinhead: its own 
Magic Combo video graphics card and 
driver. The card is placed parallel to the 
motherboard, and by itself is able to emu- 
late color software on monochrome moni- 
tors. It can convert a 640- by 200-pixel col- 
or display into a 720 by 300 display in 16 
shades of gray. Supporting Hercules and 
Hercules Plus software, and ADA and 
CPA using a Twinhead-designed ASIA 
chip, the emulation is accomplished 
through hardware. But if you need VGA, 
don’t despair: all you need to do is add the 
VGA adapter, complete with a VGA fea- 
ture connector, which has no present use 
but allows you to maintain complete com- 
patibility with IBM. The monitor provided 
with our test unit was a VisualPro, which 
allows toggling back and forth between 
monochrome and color. 

Twinhead keeps its commitment to 
partnership with its competitive pricing. 
For $1,699 you get the ST-506 system 
with IMB RAM; 1.2MB floppy disk 
drive; one parallel, one serial, and one 
mouse port built in; an Enhanced key- 
board; the Magic Combo card; the AT bus 
controller; and a floppy disk drive control- 
ler. What Twinhead considers a fully con- 
figured system also includes a 40MB hard 
disk, a VGA video adapter, DOS, and a 
three-button mouse. Although these are 
the only hard disk options available from 
Twinhead, other hard disk options are 
available from the dealer. 

In the all-important 80386 Instruction 
Mix test, the Twinhead Superset 490 fin- 
ished respectably in the middle of the 
group. On the DOS File Access tests of 
both large and small records the Superset 
490 demonstrated average performance, 
making the benefit of the built-in controller 
questionable. 

Although it may not be the fastest kid 
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EDITOR'S CHOICE 


Everex took the low road to SX 
computing when it designed the Step 
386is: it simply added a 386SX 
daughtercard to its 16-MHz 286 
computer, and that was that. But the 
results are another story—this 
machine has a fast processor and a 
speedy hard disk that both keep up 
with full-fledged 16-MHz 80386- 
based computers. This machine 
turned in first- and second-place 
finishes on every benchmark test 
save video: Everex doesn’t currently 
supply VGA displays. You'lleven 
save space on your desktop: Everex 
managed to cut down on width by 
eliminating two drive bays while 
saving all eight expansion slots. If the 
price seems a little steep, remember 
that Everex is sold through 
dealers—factor in a big discount, and 
the price falls from high end to low 
end. The Everex Step 386is fulfills 
the original promise of the 386SX: 
386 performance at just above 286 
prices. 

If you're willing to go down a 
notch in performance for a com- 
mensurate cut in price, check out the 
Club AT Model 316SX and the Spear 
386/16SX. These machines are so 
similar in layout, construction, 
performance, and cost that it’s tough 
to make distinctions between them. 
They both come in small boxes with 
eight expansion slots and three half- 
height drives, and their motherboards 
are veritable twins. Both offer 1MB 
of RAM, a 60MB hard disk, a fully 
configured VGA system, and DOS 
for about $2,800. 

When you make your buying 
decision, don’t forget about IBM. 
The IBM PS/2 Model 55 SX was 
announced too late to appear in this 
roundup, but at $3,895 fora VGA 
system with 2MB of RAM anda 
30MB hard disk, it may be worth 
considering for those who esteem the 
Big Blue label. It doesn’t boast 
blinding speed, but the Model 55 SX 
is so small and well designed that any 
marginal performance shortfall may 
be of secondary importance. 


on the block, the Twinhead is a well-con- 
structed, space-saving computer at an af- 
fordable price. So if you're looking for a 
decent performer backed by lots of support 
and service, check this one out. 


ZEOS INTERNATIONAL LTD. 


Zeos 386-16/SX 


by Catherine D. Miller 


The 386SX offering from Zeos, the Zeos 
386-16/SX, is another well-designed yet 
inexpensive machine in the Zeos family of 
affordable performers. At just $2,392 fora 
monochrome system with IMB RAM, a 
6SMB hard disk, and DOS, the Zeos gives 
you good 386 performance for a good 286 
price. 

In fact, Zeos sells a similarly equipped 
16-MHz 286 system for only $150 less. 
The list price for the basic configuration of 
each is the same: $1,895. For both systems 
this price includes a 32MB hard disk with 
monochrome graphics and monitor. Oddly 
enough, the 16-MHz 286 is shipped with 
IMB RAM, while the 386SX is shipped 
with only 512K RAM. The beauty of the 
80386SX chip is its true protected-mode 
multitasking capabilities, and multitasking 
software making use of these capabilities 
requires lots of RAM. 

Turbo and reset buttons grace the front 
panel of a good-looking downsized case (6 
by 17 by 16.5 inches, HWD). You can 
also switch the speed of the microproces- 
sor down to 8 MHz with a software com- 
mand. LED indicators for power, disk, 
and turbo mode are readily accessible on 
the front panel. The power switch is found 
on the right side, in the rear. 

The keyboard has a good clicky feel. 
The keys are high and well spaced, making 
the keyboard pleasant to type on. 

Enclosed in the case are three half- 
height drive bays. A 230-watt power sup- 
ply from Teco with four AA alkaline bat- 
teries strapped to its side resides behind the 
drive bays. All Zeos models, including our 
review unit, are shipped with a fast Sea- 
gate 32MB hard disk rated at 28 millisec- 
onds—unless you specifically request an- 
other of the nine Seagate and Wren drives 
available through Zeos. This drive came in 
fourth on both DOS File Access tests. 

The Zeos standard Adaptec RLL con- 
troller card can handle two floppy and two 
hard disk drives. The 1.2MB 54-inch 
floppy disk drive included with our review 
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unit was from TEAC; Mitsubishi drives 
are also available. 

Six 16-bit and two 8-bit expansion slots 
grace the system board. The motherboard, 
designed by Progressive, is set up so that 
the four banks of SIMM connectors are not 
hidden under drive bays and are easily ac- 
cessible. Since only 512K RAM is stan- 
dard, you may want to upgrade the system 
RAM. 


Our evaluation unit came equipped 
with IMB 100-nanosecond DRAM on the 
system board, occupying two SIMM 
banks. The Zeos 386-16/SX can handle 
8MB RAM on the motherboard and the 
full 16MB that the 80386SX supports. It 
uses paged/interleaved memory, which 
switches between banks and allows the 
processor to access several banks sequen- 
tially. In addition, it turned in good per- 
formance times on our Conventional 
Memory benchmark test, settling comfort- 
ably in the top half of the pack. 

The 80386SX microprocessor is sur- 
face-mounted between the expansion slots 
and the SIMM connectors. It requires 
IMB RAM to mun at 16 MHz with no wait 
states. The system we reviewed came 


Zeos 386-16'SX 

Zeos Intemational Ltd , 530 Fitth Ave. NW 
#1000, St. Paul. MN 55112; (800) 423-5891. 
(612) 633-4891. 

List Price: With S12K RAM, 32MB hard disk, 
1.2MB S'4-inch floppy disk dnve, monochrome 
monitor, $1,895; with 1MB RAM, 65MB hard disk, 
DOS 3.0, $2,392: with VGA monitor. $3,087; with 
32MB hard disk, 80387SX coprocessor, DOS 
401, $3,532. 

In Short: The Zeos 386-16/SX Is a well-designed 
and inexpensive small-footpnnt 386SX computer 
Atthough not one of the fastest 386SX machines 
tested, it turned in sold performance times on all 
our benchmark tests. 
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equipped with an 80387SX math co- 
processor in the nearby socket. Although 
Zeos placed in the top half in our Instruc- 
tion Mix benchmark test, which measures 
processor speed, its performance on Float- 
ing-Point Calculation fell into the bottom 
half of the group. The Chips and Technol- 
ogies 386SX NEATSX chip set supports 
the processor. 

Of the six systems equipped with co- 
processors, this machine’s coprocessor- 
dependent times were the worst. The Zeos 
386-16/SX was the only system in this ear- 
ly roundup of 386SX computers to incor- 
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The Zeos 386-16/SX is a terrific all- 


around choice with its low price, smail 
footprint, and solid if not stellar 
performance. A VGA system with 1MB 
of RAM and a G5SMB hard disk sells for 
$3,087. 





porate a BIOS designed specifically to 
work with the 80386SX chip—the Pro- 
386SX BIOS. 

An 8-bit 286 I/O card supporting two 
serial, one parallel, and one game port is 
standard Zeos fare. You get one serial and 
one parallel port with any system, but to 
increase your system port capacity you'll 
have to take a slot. 

Our evaluation unit included a Paradise 
VGA Plus 16 card and Tatung’s Model 
CM-1496 monitor. The Paradise VGA 
card features 16-bit autosensing, meaning 
that it analyzes the bus timing and will 
work in either an 8-bit or a 16-bit slot. 
When placed in a 16-bit slot, as it was 
here, it will take advantage of 16-bit BIOS 
and improve performance significantly. 
The card supports extended VGA resolu- 
tion, which includes displaying 800 by 600 
pixels in 16 colors. 

PC Labs’ video benchmark tests were 
run without loading special drivers to take 
advantage of video shadow RAM. Zeos’s 
video performances were generally some- 
where in the middle of the pack, but they 








would have been improved had this driver 
been loaded. 

A separate setup manual includes some 
technical information and details each step 
of getting the Zeos 386-16/SX ready for 
work. It also includes a diagram of the sys- 
tem board and a small troubleshooting sec- 
tion. The brief system manual designed for 
the new computer user includes a table of 
contents, glossary, and index, but few 
technical details. 

The Zeos 386-16/SX offers a solid 
price/performance ratio in an attractive 
package. The main limitation is the base 
system’s 512K RAM. But if you want a 
monochrome system with a reasonably 
fast 32MB hard disk and 386 multitasking 
capabilities, the $1,895 price tag is hard to 
beat. a 


Henry Fersko-Weiss is a frequent contrib- 
utor to PC Magazine. Susan L. Hayes is an 
editorial assistant at PC Magazine. Cath- 
erine D. Miller is a staff writer at PC Mag- 
azine. Salvatore P. Ricciardi is a senior 
programmer at PC Labs. 
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Presentation Team *50 Rebate Offer. 


It’s simply amazing. Without a lot of expensive hardware or hours of learning time, you can produce 

high-quality, high-impact presentations for your business. How? With GEM? Presentation Team™ 
Our fast-performing software makes the most complex text charts as easy as pie. Even detailed 

drawings, organization charts and map graphs created on color transparencies and high-resolution 


slides are a snap. 

In just minutes, you'll be up to speed on your 
own PC. You can start Presentation Team from 
either GEM or Windows. Time-saving advantages 
like WYSIWYG let you see changes instantly, 
right on the screen. Plus wordchart templates, an 
assortment of clip art and a mouse interface 
make your job a breeze. 

What more can we offer? How about a $50 
rebate? Just send us your proof of purchase with 
your registration card and the coupon below, 
and we'll send you a rebate check for $50. That’s 
Presentation Team. For high-performance graph- 
ics, you'll find us very easy to get along with. 

For more information, in the U.S. call 1-800- 
443-4200 and in Canada call 1-416-360-5316. 
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Car graphic Copyright © 1987 Neville Computer Greetes London, England GEM, Digital Research and the Digital Research logo are registered trademarks 
and Presentatson Team is a trademark of Digital Research lac. Copynght © 1989, Digital Research Inc. All nights reserved. 
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QUALITY AT AN AFFORDABLE PRICE 





DATA 386-20 


STANDARD CONFIGURATION 
® Intel 80380-20 mcra- 
processor 


a 
Bk tponan YS o 
92. bit memory a 
@ G4K of 4. way associated, _- 
25ne static RAM cache, 5 
@ Socket for Into! 80367 « -' 


/ Numene coprocessor ; ° 


© 12-bit, 16-bit and 6 16-bit slots 

a Oual hard/foppy controtier 

@ 1.2MB 5.25” floppy drive u 

° Ennanced 101-key “Ciick” | 
touch keyboard 

© 1 parallel and 2 eerial porte. 

® 230W power supply 

AVAILABLE OPTIONS 

© Full-size vertical case 
RAM upgrade i 24,6 

e 7» 4. 8-, 
12+, of 16- MB using DiPs and/or 
ais 

® Numoric coprocessor. 60387 
or Wartok 

@ A0MB to 300MB hard drives. 
mn MFM, ALL, ESDI, or SCSI 
tiertaces 

&@ 40M6 - 120MB tape backup 
Orive 

® Available in standard 
monochrome 
(720x348, amber), standard VGA 
(640x480, color) or extended VGA 
(800x600 up to 1024x768, color} 


© Intel 60386-25 micro- 


= ay 

DATA 386-25" 
STANDARD CONFIGURATION | 
‘ 
mermory RAM, i 
pe etl el og rl 


resolution. : 
© Socket for Intel 80387-25 or — 


” Weitek numenc coprocessor _ 
‘@ 1:32- bet 6 16-bit and 1 §-ba 


AVAILABLE OPTIONS. 


© FUI-sie vertical cane y 

@ RAM upgrade to 2-, 4-, 8-. 
12-, oF 16MB 

© Numeric coprocessor, 80987 or 


Weltek 
© 40MB to 300MB hard drives with 
MFM, BLL, ESI, or SCSI miertace 





DATA 388-16" / 
-20" 7-25" 
STANDARD CONFIGURATION 
° Pirie ‘or -20, oF -25 


© JMO base RAM, 
\ expandable to 16MB of 32-bit 


@ 25 MHz syetem features Intel 
82385 cache controtier with 32K 
(2 way set sssociatve static cache 

@ LIM EMS 40 driver supphed k 

x) Soke fannie eos? vc 
bie AS es 

be 32-bit, 5 te-wtend2&- ba Ui 


iii 
- 
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° PAM ungrede 00 2. wey 
12-, or 16-MB- 
@ Numeric 80387 
@ 40MB to 300 MB hard drives with 
MFM, ALL, ESD, or SCSI interlace 
© 40/48 . 120MB tape backup drives 
© Available in standard 


monochrome: 

(720x348, amber), standard VGA 

(640x480, color), or exiended VGA 

(@00x600 up #9 10242768, color} 
@ 144MB 35° diskette drive 


ae 


SYSTEMS BUILT WITH 
QUALITY See wt 


_ At Dataworld, we LAID theei’s na 


cheap  gubstitute for quality. Every part, 


(oni isea 





PORTACOMP Il 


STANDARD CONFIGURATION 
2 Inet 00206-12 we 


° St2k bese 


sxpandable to on board 

e See 7.10 

s Two available 16-bit 
expansion siots 

© Supertweat backit LCD 9" x8” 
diaplay, 640x400 resolution = 
in CGA double- scan 

© Dual hard/floppy controller 

< Tae es yy 

2B $.25" extemal disketio 

aes ye 

© 20MB. 48m herd drive =. 

® Enhanced 102- Key “cH”, 
touch keyboard 

© 1 parallel and 2 sonal ports. 

@ G-pin external manitor =~ 


e TEN power supply 
AVAILABLE OPTIONS 


© EGA gus plseme display 

& Memory expansion to 640K, 
1MB, 2MB, of 4MB 

@ 40 - 150MB hard drives with 
MFM, ALL, ESOL, or SCSI 
imertace 

© Numeric coprocessor 80287 

© 24008 Internal or external 


modem 
@ Carrying case 
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every circuit, every peripheral we use 
is one of the finest products in its 
class. 


We know that cutting comers only 
lessens reliability. You'll find our 
systems work faster, more 
efficiently, and more reliably then 
comparable higher-priced systems. 
And since you buy factory-direct 
from Dataworld, you benefit from 
the most competitive prices 
available, 


CAN'T WAIT FOR A 
SERVICE TECHNICIAN? 
INTRODUCING 
DATAWORLD'S REMOTE 
DIAGNOSTIC SERVICE. 


With a Dataworld computer system, 
you may never have to wait for an 
on-site service technician again. This 
is because each aystem we sell comes 
with the “host"' portion of 
pcANYWHEREIll ® (PC Magazine 
Editor's Choice)--the most advanced 
temote software ever developed for » 
PC. With your phone line and 
modem, our technical staff can use 
pcANY WHERE ® to diagnose 
problems and provide solutions, 
thereby minimizing your downtime. 


OUR SYSTEMS WIN 
AWARDS. 
REPEATEDLY. 


Our 386/16, 386/20 and 386/25 
computers recently were awarded 
Editor's Choice by PC Magazine and 
we received high marks from Byte 
magazine. Last October, our 
Portacomp Ill also received Editor's 
Choice. Last July, our DATA-286 
turned in the highest performance 
figures among the systems reviewed. 


OUR WARRANTY IS YOUR 
GUARANTEE. 


Any system ordered from Dataworld 
includes s 30-day money back 
guarantee (shipping excluded) Our 
cofamitment to quality and 
customer satisfaction has made 
Dataworld one of the most respected 
companies in the industry. 


Every Dataworld aystem also comes 
with a limived one-year warranty on 
parts and labor. During this period 
Dataworld will repair or replace any 
defective items returned. 

Prices are subject to change at any time. 








COMMUNICATIONS 


E-MAIL, 
The Global Handshake 


by Luisa Simone 


Through enhancements in rate structures, 
delivery options, and on-line extras, public 
e-mail services are growing more creative in 


their efforts to woo subscribers. And the most 





worthwhile goal of all—full interconnectivity 





among carriers—is finally within reach. 








Say the words ‘‘electronic mail’’ and people will know ex- 
actly what you mean. Or will they? Certainly everyone un- 
derstands that electronic mail allows you to transmit mes- 
sages and other files to people down the hall or halfway 
around the world. And there’s no need to discuss its bene- 
fits, among which are near-instantaneous delivery and the 
elimination of conference calls. 

This basic description, however, can encompass any 
number of products or services. Public carriers like AT&T 
Mail, Western Union Telegraph’s EasyLink, and MCI 
Mail—which form the main focus of this article—have tra- 
ditionally catered to the individual subscriber. They resem- 
ble both the postal service and the phone company. Like a 
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post office, they maintain mailboxes for 
each individual user or business. As is the 
case with the phone company, all e-mail 
customers are listed in open directories. 

Electronic mail is also available as an 
ancillary service from information pro- 
viders like CompuServe or The Source. 
While most people subscribe to these for 
their extensive database offerings and the 
benefit of on-line conversations, each user 
is also automatically entitled to a private 
mailbox. 


INTRACORPORATE E-MAIL 

Companies like Dialcom and GE Quik- 
Comm have traditionally provided the 
means for intracorporate electronic com- 
munications. As with public e-mail ser- 
vices, all that’s needed for subscribers to 
access these services is a modem and com- 
munications software. Known as value- 
added networks, these companies distin- 
guish themselves with support and 
customization for large, even multination- 
al, corporations. 

Products like IBM PROFS, DEC All- 
in-], Novell MHS, and DaVinci also fall 
under the general heading of e-mail. (See 
the sidebar ‘‘Gateway Technology: So 
Near, Yet So Far.’’) These are not e-mail 
services per se, but software that provides 
internal messaging capabilities for main- 
frames, minis, or LANs. 

Viewed in such a linear manner, it may 
seem that there are some clear-cut distinc- 
tions among these various categories of e- 
mail. But the lines that separate them are 
becoming increasingly blurry. Gateway 
products make it possible to hook private, 
LAN-based e-mail systems into public car- 
riers. Corporate providers are changing 
their rate structures to entice individual 
customers to sign up. Information services 
are expanding their e-mail systems to rival 
the delivery options of the public carriers. 
Even MCI’s recent acquisition of a corpo- 
rate e-mail service (RCA Mail from RCA 
Global Communications) points toward 
converging technology and increased 
competition. 

The competition is fierce fora very sim- 
ple reason. The size of the subscriber base 
remains the single most important consid- 
eration when choosing an electronic-mail 
system. E-mail services have (until recent- 
ly) been closed-circuit systems: they re- 
quired both correspondents to maintain 
mailboxes with the same carrier. In this 
sort of numbers game, potential customers 
asked two straightforward questions: 
Where do my business associates sub- 
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scribe? And how many other contacts can | 
make by joining a particular service? 

In 1988, of the three public carriers re- 
viewed here, EasyLink, with 175,000 ac- 
tive mailboxes, outdistanced both MCI 
Mail (100,000) and AT&T Mail (40,000). 
Both MCI and AT&T, however, have giv- 
en their customers greater access by link- 
ing with other services. The long-standing 
proprietary link between MCI Mail and 


Potential e-mail users 
ask: Where do my 
business assoclates 
subscribe? And how 
many other contacts 
can | make through a 
particular service? 


CompuServe allows MCI subscribers to 
communicate with over 450,000 EasyPlex 
mailboxes. AT&T customers can now 
contact Dialcom’s 140,000 subscribers via 
the first domestic X.400 link. 


MESSAGING PROTOCOLS 
The X.400 protocol promises to someday 
make interconnectivity among e-mail ser- 
vices a reality, thus offering subscribers to 
any participating service a host of electron- 
ic contacts. The X.400 protocol basically 
governs the structure of the electronic en- 
velope in which a message metaphorically 
travels. Ratified by the CCITT (the French 
abbreviation for the International Tele- 
graph and Telephone Consultative Com- 
mittee) in 1984, X.400 was developed to 
provide a common way for all electronic- 
mail carriers to address messages. Theo- 
retically, any correctly addressed message 
would travel to its destination—between 
different carriers—without a hitch. 
Sending messages between carriers 
transparently is the first and most obvious 
benefit of X.400. Secondly, X.400 in- 
creases the ease with which vendors can 
transport binary data by separating the en- 
velope from the actual content of the mes- 
sage. The only criticism of X.400 is that it 


requires each message to be addressed 
thoroughly and exactly. 

But that last little problem could be 
solved by the X.500 protocol. Ratified by 
the CCITT just last year, X.500 is a set of 
technical specifications for what could be- 
come a global electronic telephone book. 
With a directory in place (one so large that 
it would necessarily reside on several dif- 
ferent networks), it would no longer be 
necessary to know the exact mailbox num- 
ber for each correspondent. Addressing 
electronic mail might become as simple as 
entering someone’s name, company, and 
city. 

The X.500 protocol may require users 
to make some adjustments. Right now, 
when you are on-line, you immediately 
know when you have misaddressed a mes- 
sage. With X.500, users may have to get 
used to delayed feedback. Indeed, like pa- 
per mail (although still much faster), we 
may have to learn to live with ‘taddressee 
unknown”’ error messages. 

This move toward interconnectivity has 
in large part been inspired—even insisted 
upon—by the customers, not the vendors, 
of electronic mail. The Aerospace Industry 
Association (AIA) is currently providing 
the impetus for a large pilot program that 
uses the X.400 protocol to connect just 
about every rival e-mail carrier in the U.S. 
The seeds planted with that pilot program 
are already starting to bear fruit. As we go 
to press with this issue, Dialcom and MCI 
have announced an X.400 link that should 
be live by the fourth quarter of 1989. Tel- 
enet, U.S. Sprint’s data communications 
company, also has gotten into the picture. 
A new X.400 link that connects its Tele- 
mail 400 messaging service, MCI Mail, 
and AT&T Mail, was expected to be oper- 
ating by early summer. 

One word of caution about the X.400 
bandwagon: although all of the carriers in- 
volved in the pilot program have an- 
nounced support of X.400, they still must 
work out the contractual revenue-sharing 
details for the messages that travel across 
systems. They also must either change the 
structure of their internal messages (to sep- 
arate the envelope from the body of the 
message) or translate back and forth be- 
tween their own formats and the X.400 
format. In addition, the carriers must es- 
tablish physical links between their net- 
works, 


EXISTING ALTERNATIVES 
In the meantime, third-party vendors are 
offering translation services to those peo- 
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CONNECTING E-MAIL SERVICES 


This simplified chart of interconnec- 
tions among services indicates the vari- 
ous types of connections and the bene- 
fits of each. First, proprietary links like 
the one between MCI Mail and Compu- 
Serve (A) allow subscribers of the ser- 
vices to communicate with one anoth- 
er. It is necessary, however, to know 
the exact mailbox ID of the person you 
wish to address. 

DASnet is a third-party clearing 
house for electronic messages. Anyone 
can be a DASnet client: smaller elec- 
tronic services like Connect provide a 
connection to DASnet (D) as part of 
their basic service. Businesses and even 
individuals can also subscribe to DAS- 
net if they also maintain a primary mail- 
box on another service. In tum, DAS- 
net ‘‘subscribes’’ to most major 
carriers, including MCI Mail, AT&T 
Mail, and EasyLink (C). Though this 
system appears awkward, it ensures 
that your data will arrive in the correct 
format, since DASnet will translate 
your message to the proprietary formats 
of each camer. 

AT&T Mail and Dialcom, however, 
are the first domestic public carriers to 
share a live X.400 link (B)}—without a 
doubt, the connection with the greatest 
potential. By adhering to a standard ad- 
dress format, messages can travel be- 
tween different e-mail carriers. Assum- 
ing that all of the major carriers 
ultimately sign operating agreements 
with one another, it will be possible for 
Carriers to exchange messages without 
actally sharing a physical link. Files 
will be routed through other services, 
and still arrive at the correct destina- 
tion. a 


Key 
e Basic connections 
Translation 
Proprietary 
e X.400 Link 


MCI 


i 


(c) 
CompuServe 





Electronic services 
with links to DASnet 


(e.g., Connect) 


X 


Dial 
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Use Avery Laser 
Diskette Labels to customize your 342” & 
5¥4" diskettes from your HP™ Apple” and 
other popular desktop printers. 
A special adhesive assures the labels 
won't peel off in your disk drive. 
Ask for Avery Laser Printer Labels for 
3%" diskettes (product #5196) and 514” 
diskettes (product #5197) wherever 


computer and office 
supplies are sold. Fora A 
free sample pack, call 
1-800-535-3232 ext 30. AVERY 
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ple who have a pressing need to communi- 
cate across networks today. DASnet (DA 
Systems, Campbell, Calif.; (408) 559- 
7434) has clients that range from other 
electronic networks (like Connect Profes- 
sional Information Network, INET, or 
UNISON) to businesses to individuals. In 
tum, DASnet subscribes to most of the 
major carriers. DASnet translates mes- 
sages from one carrier’s format to anoth- 
er’s and transmits the file. 

Fees for individual users include 
$33.50 to register, $4.75 for monthly 
maintenance, and per-message charges. 
To send a 2,000-character message to MCI 
via DASnet, for example, will cost ap- 
proximately 64¢. DASnet requires that 
you maintain a primary mailbox on a true 
e-mail system, like MCI Mail. In addition, 
you pay for messages both sent to and re- 
ceived from the e-mail services to which 
you do not subscribe. 


NOT JUST ELECTRONIC 

While e-mail subscribers may find it diffi- 
cult or costly to communicate with people 
on other carriers, it’s a snap to send mes- 
sages to people who don’t subscribe to any 
e-mail service at all. 

What starts off as an electronic file on 
your computer can, via the services of 
AT&T Mail, MCI Mail, or EasyLink, 
arrive at its destination as a priority letter, a 
Mailgram or courier delivery, a telex, or a 
fax. Converting electronic messages to 
other formats has proven to be the easiest 
way to sidestep the interconnectivity prob- 
lems between services. 

Of course, you can accomplish PC-to- 
fax deliveries much more directly by pur- 





chasing a fax board for your computer (see 
““PC to Paper: Fax Grows Up,’’ PC Maga- 
zine, April 11, 1989). But electronic-mail 
services add a certain element of conve- 
nience. You don’t have to learn how to use 
the fax board, and you don’t have to wait 
for the telephone connection. The e-mail 
service will try a connection several times 
before reporting back to you that the mes- 
sage could not be delivered. 

Xpedite Systems (Eatontown, N.J.; 
(800) 227-9379) believes that many busi- 
nesses care less about e-mail than they do 
about fax. PC Xpedite and FAXCast are 
proprietary programs that allow you to 
route your ASCII, WordPerfect, Microsoft 
Word, WordStar, MultiMate, and Dis- 
playWrite documents through the Xpedite 
system to any fax machine worldwide. 
Subscribing to Xpedite means that you 
don’t have to own an electronic mailbox or 
a fax board. 

The Xpedite service can not only send 
faxes—it can also convert fax transmis- 
sions and deliver them to subscribers as 
electronic files using a TIFF format. The 
TIFF format has limited use: you can’t 
convert a TIFF file into an editable file for- 
mat, and it does take up a lot of disk space. 
But you can view the file on-screen to de- 
cide if you want to print it out or delete it. 

Xpedite charges $49 for the basic PC 
Xpedite software and $25 for the broad- 
casting supplement that assists users in cre- 
ating and maintaining large mailing lists. 
Subscribers pay a $10 minimum monthly 
usage charge and are billed for the trans- 
mission time of each fax. A single-page 
fax transmission can cost $.20 to $.30. 

AT&T Mail lets you choose to have all 
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The difference between the games, financial informationandmore. information in the US. or Canada, 
GEnie™ service and CompuServe® —_At hourly rates that let you spend call 1-800-638-9636. Or write 
could make big difference toyou. more time online. Not more money. _ GE Information Services, 401 N. 
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We found a measure 
they could both agree on. 


Up on the hill it looked like another split along party lines. Both Macintosh and 
PC users fought for access to the same information. Until a TOPS network brought them 
together in bipartisan agreement, that is. 
Maybe that’s why TOPS has been voted the de facto 








highs inai Se ee standard for easy Mac-to-PC connectivity by some 600,000 
“niwetelpalreabling telephone wie, and = | users. All you have to do is install TOPS software in each 
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And if you're looking to discuss the issues with other 
networks and systems, such as Novell, AppleShare, 
and Sun NFS, TOPS provides the perfect forum. 
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No wonder, when it comes to making connections, | 
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For information on European distribution, call 
44276 51440. 
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of your electronic mail delivered automati- 
cally to your fax machine instead of your 
mailbox. You can also call AT&T’s Mail 
Talk service from a Touch-tone phone and 
listen while an electronic voice ‘‘reads”” 
your electronic messages. Your networked 
e-mail system can now also have this capa- 
bility via VoxMail ($3,495 from VoxLink 
Corp., Nashville, Tenn.; (615) 331-0275). 
VoxMail is software that works with e- 
mail software running on a Novell MHS 
system; like AT&T Mail Talk, it converts 
electronic messages to the synthetically 
spoken word. 

Converting fax formats to TIFF files or 
translating electronic text files to voice 
messages are conveniences that have prac- 
tical business applications. There is, how- 
ever, a much more powerful conversion 
tool connected with electronic mail. EDI, 
or Electronic Document Interchange, is a 
general term that applies to a set of proto- 
cols (X.12, for example), These protocols 
provide mechanisms by which the infor- 
mation that’s entered in a standard form on 
one end of the e-mail transaction can be 





Certainly the main 
reason to use an 
e-mail service remains 
the transmission 
of ordinary 
text messages. 


translated and processed automatically on 
the receiving end. 

Think of it as computer-to-computer 
communication rather than person-to-per- 
son messaging. The most typical applica- 
tion involves automatically converting the 
on-line order-entry form of the sender into 
a format compatible with the inventory 
control system of the recipient. In this ex- 
ample, electronic messaging becomes a 
mere transport mechanism for the real ap- 
plication—inventory control. 


PLAIN-JANE MESSAGES 

Certainly the main reason to subscribe to 
an electronic-mail service remains the 
transmission of run-of-the-mill text mes- 
sages. With different carriers offering fea- 
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Build your 

own system by 
selecting from DTT's 
card family with features 
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¢ On-board RAM up to 8M 
12, 16, 20, MHz CPU Speed 





Also Available: 








CPU-8088, 286, 386SX, 386 ¢ Card Cages 
Graphics-VGA, EGA, CGA, MDA ° Backplanes 
SCSI, ST506, IDE © Chassis 
Keyboard Interface *¢ Rackmounts 
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SHOOT TO THRILL! 


Count Disk 
Computer Dart 
Gun Game 


Relieve stress and 
have hours of fun 
with your computer! 


INCLUDES: 

°45 Caliber Dart Gun 

*6 Soft Darts (Suction Type} 

*5.25" Game Disk With: 
Bullseye Darts 
Championship Darts 
Baseball Game 
Count Disk Target 
Executive Decision-maker 
Boss Panic Screen 
And FREE membership to 
the Count Disk Club 


1-800-344-1996 


Supports: IBM, & Compatibles, CGA, EGA, VGA and Hercules 
ed *To order call our toll-free order line or send $19.95 + $3.00 (S & H) Check or 
Money Order to Count Disk, 2601-38 South Military Trail, Suite 164, Wes! Palm 
=a Beach, Fl 33415. Florida residents add 6% sales fax. Dealer inquiries welcome 
at (407) 241-6050. 
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Using electronic mail efficiently means 
getting your message out as quickly and 
as cheaply as possible. Obviously, unless 
you're absolutely desperate, you shouldn't 
send a 20-page telex — and at nearly $60, 
you certainly shouldn't send it on AT&T. 
But before you take all of these 
numbers at face value, take a moment to 
examine the nuances that can influence 
price. AT&T Mail, for example, seems to 
be much more expensive than either MCI 
Mail or EasyLink when delivering short 
electronic memos. If you use AT&T Mail 
Access Plus to create your memo, 
however, you avoid the on-line creation 
charge of $ 25, dropping the price down to 
§.35— right in there with EasyLink. And 
Western Union's low. low telex charge of 
$.36 per telex minute assumes you are 
communicating with another Western 
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sap TRIMMING THE E-MAIL TAB 
1 ; 


Union terminal. Send that same message 
to an “off-net” terminal and the price 
jumps to $.88 per telex minute. In addition, 
our testing script assumes that you will 
always be calling from a local number. 
Toll-free 800 numbers are features of MCI 
Mail and AT&T Mail that can keep costs 
down. 

Take a good look at your actual usage. 
Alternative pricing structures are available 
for high- and, believe it or not, low-volume 
uSers. 

Finally, consider the delivery method 
you use most often. While MCI Mail, for 
instance, may be the right choice for fax 
delivery, a dedicated fax-processing 
service like Xpedite Inc. or a PC fax board 
may be the ultimate low-cost solution for 
electronically generated messages. 


PUBLIC E-MAIL: COMPARISON OF COSTS 


AT&T Mail (a) 

MCI Mail 

Wester Union's EasyLink (b) 
AT&T Telex 

MCI Telex 

Western Union's EasyLink Telex 
AT&T Fax 

MCI Fax 

Western Union's EasyLink Fax 
AT&T Overnight 

MCI Courier Ovemight 

Western Union's EasyLink Mailgram {c} 
Federal Express 


Senda Senda 
Report Memo 
$ 3.65 $ 0.60 
$ 4.00 $ 0.45 
$ 2.33 $ 0.35 
$59.83 $ 1.20 
$34.38 $ 0.55 
$22.50 $ 0.36(d) 
$16.60 $ 0.80 
$12.20 $ 0.50 
$14.20 $ 0.55 
$10.35 $ 7.70 
$ 9.00 $14.00 
$23.95 $ 3.95 
$15.00 $15.00 


(a) Includes on-line message creation charges. Charges do not apply to users of 
AT&T Mail Access Plus, X.400 systems, or AT&T/PMX StarMail, 


(b) These rates assume that you ere communicating et 1,200 bits per second. 
(c) Western Union's Maitgrams are the only overnight paper-mail delivery option with 


EasyLink 


(d) This pnce refers to Western Union's telex termineis only !f you send an “off-net” telex, 


the cost is $88 per telex minute. 


Rates in this table are based upon 
the following assumptions: The 
Memo is 50 words long, 250 char- 
acters typed on-line in 2 minutes. The 
Report is 20 pages, 5,000 words, 
25,000 characters, uploaded in 5 
minutes and 45 seconds. The user is 
calling from alocal number. (Annual 
rates are not included.) 
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Telex transmissions are billed 
per telex minute, based on the output 
time to the receiving telex terminal. 
For the purposes of this comparison, 
we are estimating 400 characters per 
telex minute. 

Fax prices are for domestic 

transmission, 


tures that often parallel one another and 
with interconnectivity becoming a reality, 
customers will make their judgments on 
the basis of price and support. 

EasyLink’s recent adoption of a per- 
message billing puts its fee structure on a 
par with those of MCI Mail and AT&T 
Mail. Even so, there does seem to be some 
differentiation among the three carriers at 
the extremes of either low- or high-volume 
pricing. 

Support is increasingly a matter of im- 
proving the user interface—off-line as 
well as on-line. Many companies have de- 
veloped proprietary software to augment 
the on-line prompt and to help users get the 
most out of their e-mail systems. 

This doesn’t apply to just the public car- 
riers. Both The Source and CompuServe 
as well as EasyLink, MCI Mail, and 
AT&T Mail can be accessed more effi- 
ciently with special software. Indeed, part 


E-mail service support 
is increasingly 
becoming a matter of 
improving the user 
interface—oft-line as 


well as on-line. 


of the raison d’étre for new electronic net- 
works like Connect ((408) 973-01 10) is the 
Microsoft Windows-based software need- 
ed to.access their on-line information. This 
is the only on-line service that lets you do 
things like create an e-mail message in one 
window while running stock market 
quotes in another. 

Even Prodigy, IBM and Sears’s on-line 
service (available in such metropolitan ar- 
eas as New York, Boston, and Los Ange- 
les ((914) 993-8843) relies upon a sleek 
and easy-to-use interface to entice new 
subscribers. The service provides minimal 
messaging Capabilities and has yet to prove 
the value of its information and shopping 
services; however, a flat monthly fee of 
$9.95 and no on-line charges have helped 
it to secure an early subscriber base of 
50,000 households. 

Software, whether it is Lotus Express 
for MCI Mail (Desktop Express for Macs), 


Workstations no longer 
have to be stationary 


. e 1: F 8 W q At Toshiba, we don’t just con- 
centrate on making computers, 
but on answering the specific 
needs of business. 

= 4 Like how to get the power you 

| —_— wn’ eel Drernnccnmnnntelteemntontes’ @Xpect from a workstation out of 

a portable computer. 

That's what led us to design 
the new T5200. 

We gave it a 386 processor, 
2MB RAM internal (upgradable 
to 8MB) and a high resolution 
VGA display clear enough for 
the most sophisticated graphics. 

We make it available with 
either a 40 or 100 megabyte 
internal hard disk and with two 
IBM-compatible expansion slots 
that you can fill with many dif- 
ferent kinds of add-ins, such as 

i e communications 
boards and LAN cards. 

And we got it all intoa machine 
that weighs only 18.7 pounds. 

Which means you can use it as 
a very powerful PC or as a very 
portable workstation. 

After all, we believe portability 
is more than just an issue of where 

ieig §=yOU do your work. 

It’s also what 
you can do there. 








pandable to 8MB, 1.44 
MB 316 diskette drive. 


Toshiba is the world 
der in truly porta’ 


and manufactures 


PCs 
acomplete line of high quality dot-matrix and laser 
printers, For more information call 1-300-457-7777. 





In Touch with Tomorrow 


TOSHIBA 


‘Toshiba America Information Systems, Inc., Computer Systems Division 
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Connect to GenTec 


YOUR NETWORK SPECIALISTS! 


GENTECH 


28612 


GENTECH 
SYSTEMS 


OUR LOWEST PRICE EVER! 


® 512K RAM expd to 1MB on Main board 
* 101 Key Keyboard, Award BIOS, 


9/49 


GENTECH 386-20 
NEW LOWER PRICE!!!I 

* 80386-20 Processor, 20MHZ, O Wait state 
© 1MB RAM exp to 9MB on Motherboard, 
© 80087-20 Math co-processor support 

© One 32-bit, Five 16-bit, Two 6-bit slots 


GENTECH WORK STATION 


DISKLESS! NETWORK READY!! 

¢ ARCNET Card W/Boot ROM 

© 80286 Processor, 12Mhz, 0 Watt state 

© 512K RAM exp to 16MB 

© 14° Monochrome Monror, W/Graptuc Card 
© 5 expansion slots, Low Profile Case 


GENTECH Turbo XT-10 .... 
© Nec V-20 CPU processor. 

© 10/4 77 MHZ switchable 

¢ 512K RAM exp to 640K on motherboard 
© Rates 4.0 on Norton Scale 84 Keyboard 
© One 360KB Floppy Drive, sef/par/clock 


SAT9 





All 286 and 386 systems(Except Work Staton) 
include 1 44MB or 1 2MB FD, dual FO/HO 
controller, 200 Watt power supply senal and 
parallel ports, and 101 keyboard 


MATRIX 


40MB Sogate 251-1 

296 12 512K 

TOMB MAXTOR 28ms 

205 20 1M0 

40MB Segate 2511 

296-20 148 

7OMB MAXTOR Z8ms | 1684 
296 20 IMB 

OMB MAXTOR SCS} 208 
6 20 148 

TOMB MAXTOR 2tms 


386 20 1M6 
90M MAXTOR SCSI | 2 


VISA, MC, COD, CORPORATE PO 
ACCEPTED 


217 Broadway Suite 615 NY NY 10007 





¢ Four 16 Bit SLOTS, Two 8 Bit SLOTS 
© Serial/Parallel ports 
¢ WD 1003 VSM2 Controller 


GENTECH 


g 
<S> 
b> 


286-20 


AS REVIEWED IN PC MAGAZINE! 


© 80286 Processor,20Mhz ,0/1Wait state 
* 1MB RAM exp. to 2MB on Motherboard 


* EMS 4.0 Dr.80287-10 Support,Phoenix Bios 
© Norton 23,Landmark 26.7 MHZ 


° 8 Expansion Slots 


——_s, 


GENTECH 
206-20 


GENTECH OPTIONS 

LOW PRICEII! 

MONOCHROME SYSTEM $139 
EGA COLOR SYSTEM $479 
VGA COLOR SYSTEM $545, 
VGA MONO SYSTEM $319 
30MB COC Fult Height $269 
40MB ST-251- 1 28ms $379 
70MB MAXTOR 28ms $599 
90MB MAXTOR SCSIHALF HT. 28ms $799 
155MB MAXTOR ESDI W/Cont $1499 
320M1B MAXTOR ESO! W/Cont $2689 









Seagate 4038 


30MB 40ms Hard disk 


$259 
BROTHER HL8e 


1MB RAM, 2S FONTS, HP 


EPSON, DIABLO $1 799 


EMULATION 


MATH CO-PROCESSORS 
(LOWEST PRICES!!) 
80387-25 











| 












$475 
80387. 20 / B0387-16 $395/$325 
800287-12 $285 
80287. 10/80287-6/80287-6 $230/$195/$140 
8087. 1/8087-2/8087-3 $175/$129/$89 
NEW!! NEW! 80387-SX 0.2... $329 





COMPUTERS 

AST RESEARCH 
NEWI!! BRAVO 286 8MHZ W/O OR $789 
Premium 286, Mod 70 512K RAM $1189 


Premuum 386, Mod 300/300C $2659/2799 


COMPAQ 

NEW!! DESKPRO 286¢ from$1819 
SLT 286 MOOEL 20/40 $3945/$4395 
OESKPRO 286 from$1700 
OESKPRO 386S from$2379 
OESKPRO 386/20¢ from$3750 
“Call for Other Models and Configurations 





ARCNET 


interface Card $99 
Active Hub $249 


THESYS Muiti-Card 
FOR XT 
$39 


MEMORY BOARDS 
Intet Above Board Plus w/512K 
Intel Above Board Plus /0 w/512K 





$429 
$459 


AST RAMPAGE Plus 512K uses SIMMS $389 
Thesys Multifuntion card tor XT $39 
expandable to 1 MB Lim memory 

senal, parallel, clock Board 

GAME PORT AT/XT $20 


Sentech 


Add 2% for COD Minimum PO $500 Prices subjecl lo change Return aulhorzaton required 
lor detective merchandise Ail returned non-delective merchandise subject to 20% restocking 


chaige 
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NETWORK STARTER KIT .$975 


INCLUDES NOVELL ELS 4 USER SOFTWARE 
4 ARCNET CARDS CABLING & PASSIVE HUB 





NETWORKING SOFTWARE 

25’ ARCNET CABLE 

25 ETHERNET CABLE 0 
Sd) ARCNET CABLE $30 
HARVEST ARCNET CARD $99 
HARVEST ETHERNET CARD $159 
HARVEST ACTIVE HUB $219 
HARVEST ETHERNET NE1000 $159 





ARCNET PASSIVE HUB 
16 BIT ARCNET CARDINEW'!}) 

PRINTERS 

FUJITSU DL3400 24PN $559 
NEC/EPSON ALL MODELS SCALL 
PANASONIC 1180,1191,1124 SCALL 
OKIDATA ALL MODELS SCALL 
OMS PS 810 $2699 
CALL FOR SPECIALS ON DIGITIZERS, 


PLOTTERS, SCANNERS & FAX BOARDS! 





CUSTOMER SERVICE 


401-732-5556 
800-NET 0286 


FAX NO. 


401-732-5518 
“I le Si Gam 


international Inquiries Welcome 


instant Mail Manager for EasyLink, 
AT&T Mail Access Plus, or a LAN-based 
mail package, shields the user from the on- 
line e-mail interface. This cuts down on 
the time users must spend accessing the 
system on-line; it also provides an easier, 
more efficient way for users to create, 
manage, and transmit electronic mail. 


CHANGES BREWING 

Everywhere you look, the electronic-mail 
market is in transition. In Europe, which 
has been a model of stability because the 
PTTs (Postal, Telephone, and Telegraph 
offices) are basically government-operated 
monopolies, everyone is waiting for 1992 
and open-market competition. 

Here in the United States, competing e- 
mail carriers live off of the idea that they 
can supply more subscribers than the next 
guy. As a result, interconnectivity be- 
tween carriers has not been willingly em- 
braced. It remains to be seen exactly how 
X.400 and X.500 will change that. 

There are predictions that, wherever 
possible, individual mailboxes will mi- 
grate off centralized public networks. 
They will be consolidated into workgroup 
mailboxes residing on local area networks, 
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gateways will be used to access public car- 
tiers. Even the Regional Bell Operating 
Companies (R-BOCs) are now free to get 
into the e-mail business on a focal level. It 
is interesting that Telemail, long known as 
a corporate e-mail provider that caters to 
large multinational corporations, is pursu- 
ing joint venture agreements with R-BOCs 
in order to resell its service on a local level 
to individual subscribers. 

Change always breeds confusion. But 
by examining the current issues and future 
trends, you should be able to choose an 
electronic-mail service that will enable you 
to meet your strategic needs today—and 
tomorrow. 


AT&T 


AT&T Mail 


AT&T Mail’s command structure has 
much in common with that of competitor 
MCI Mail. AT&T Mail (available for a 
$30 annual fee) can Show you the mes- 


sages you have received or sent; MCI fets 
you Scan your in-box or out-box. AT&T’s 
Read, Send, Answer, and Forward com- 
mands do as they suggest, just as in MCI 
Mail. 

AT&T Mail, however, provides some 
unique options for these basic functions. 
For example, you can write a standard text 
reply, keep it on file with AT&T, and have 
the system generate automatic answers to 
every piece of mail you receive that match- 
es a specified Subject criteria. This is a 
great feature if you feel that acknowledg- 
ing every message is important but don’t 
want the tedium of composing each reply. 


ADDED CHARGES 
Writing and editing messages on-line with 
any e-mail service is always tedious, but 
AT&T also makes these activities some- 
what expensive. In addition to transmis- 
sion charges, there is a surcharge for on- 
line creation. The only way to circumvent 
it is to create messages off-line with AT&T 
Mail Access Plus, AT&T’s $100 propri- 
etary communications program. Even 
messages uploaded from your text editor 
incur a penalty of $.20 or $.45. 

If you must create messages on-line, 


It takes a greal performance for a disk to become 
a legend. Chuck Berry has whal il lakes. And so 
does PROCOMM PIUS. If gives you power and 
ease of use Ihal surpasses communications soft- 
ware cosling $250 or more. Yel PROCOMM PLUS 
costs jus! $89.00. Which simply means when 
you want communications software that gives you 
a great performance, you can still be good to 
your wallel. 


LEGENDARY 
DISKS 


Ask your software dealer loday about PROCOMM 





‘ey 
* PLUS, now available in sland-alone and local 
area network versions. 
aH 
MAGAZINE} ea 
bite 


'DATASTORM, 


DATASFORM TECHNOLOGIES, INC 


PO. Box $471 © Columbia, MO 65205, 
314.414.8461 
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you'll appreciate that AT&T augments the 
usual editing commands. In addition to the 
likes of Delete, Copy, and Change, you 
will find Locate and Undo. Locate lets you 
search for a specific text string, Undo gets 
you back to where you were a minute ago 
so that you won't have to rekey in deleted 
or altered text. 


The Directory and Profile commands 
are particularly useful. Directory lets you 
query the database to find a subscriber's 
ID. The Profile command lets you choose 
the menuing level (full menus, brief 
menus, or commands), change display de- 
faults for things such as line length, list lo- 
gos for paper deliveries, and automatically 


forms product on the market. Jetfonm gives 


you forms at their very best, along with 
unlimited applications potentiat to meet all 
your business needs. 


PS/2s, networks, minicomputers 


(HP 3000, HP 9000, DEC VAX), 
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forward your mail. In a reversal of the cur- 
rent attempts to have faxes delivered elec- 
tronically to your PC, Profile lets you have 
your e-mail forwarded to your fax ma- 
chine. Profile also lets you change from 1 
day to up to 6 days the default on-line stor- 
age period for e-mail you have read—at no 
extra charge. 


FORMS/FILES OPTIONS 

AT&T can extend on-line storage time 
past 6 days, but only for an additional fee. 
If you opt for Forms/Files status, you’ll be 
able to store messages on-line indefinitely. 
A monthly fee of $10 gives you 30 storage 
units (each unit consists of a message be- 
tween | and 7,500 characters). 

Users who subscribe to Forms/Files are 
allowed to generate simple forms on-line 
and then store them for later use; colons are 
used to indicate fields to be filled in later. 
This is a simple and convenient method 
that can be used for creating standard busi- 
ness forms, including order forms and 
questionnaires. 

Forms/Files users can share folders and 
create mailing lists. Mailing lists can con- 
tain separate handling instructions for each 
addressee. A five-name mailing list could 


@ Jetform has Speed 

Merge and print your data in record time, 
utilizing the full capabilities of your HP 
LaserJet or PostScript printer. 

8 Jetform hes Power 

Develop business applications without any 
programming. Instantly verify entered data 
and calculate field values. Watch your input 
be automatically formatted. Retrieve and 
update records in dBasa Ill or IV files. 
Cail (900) 267-9976 (613) 594-3026 
Indigo Software Ltd. 

400-560 Rochester Street 

Ottawa, Canada KIS 5K2 


Jetform 


Jetform 2.00 
Its time is now. 


Its trademark is 
Power. 
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GENERAL CHARGES 
Annual fee 

Minimum monthly charge 
MESSAGE CHARGES 
Per-character 

First block 

Second block 

Third block 


Additional blocks 
Volume discounts on monthly usage 


Oft-peak discounts 

COD delivery available 

Toll-free maliboxes avaliable 

800 number available (aurcharge) 


Local numbers/toll-free avallable 
Foreign access 
Via local packet-switching networks 
Via Tymnet 
Permanent Storage 
BASIC FEATURES 


On-line user Interface 

On-line editing 

Search/replace 

Block changes (e.g., move, delete) 


On-line help available 
Proprietary e-mali linka 


Standard (x.400) e-mall linka 


On-line mali atorage period 
Inbound unread 


N/A— Not applicable: service does not offer this feature. 
@~ Yes O-No 


ELECTRONIC MAIL 


AT&T 
AT&T Mail 


$30 
N/A 


e 

1-400 char., $.40 
401-—7,500 char.,$.80 
N/A 


Each 7,500 char.,$.80 


10% on a $2,000 
minimum, 

20% over $2,000 or 
12.5% on $8,000 
minimum, 

25% over $8,000 

fe) 

e 

e 


@ (None) 


4 


fe) 


eco@eeod 


Menu, command 
@ 
e 
e 


e 
None 


Diaicom, Telecom Canada, 
Telemait, Transpac Atlas 
400 (France), 

KOO Messavia (Japan), 
TeDe 400 (Sweden), 
MPS400 (Australia), 
DACOM (Korea), 


Mailnet 400 and ELISA (Finiand) 


Unlimited 


(a) Alternative billing entities subscriber to up to 40 electronic messages or domestic taxes. 





MCi 
MCI Mail 


$25 
$10 (a) 


e 
1-500 char.,$.45 
501-2,500 char.,$.75 


2,501-7,500 
char., $1 


Each 7,500 char.,$1 
10% over $1,000 


Menu, command 
e 
Oo 


@ (Advanced 
service only) 


CompuSarve's EasyPlex, 


Missive (France) 
PT Postel (Italy) 


Unlimited 


Say ELECTRONIC-MAIL SERVICES: SUMMARY OF FEATURES 


Western Union 
EasyLink 


N/A 
$25 (begins 2nd month) 


e 
1-500 char.,$.35 
501-1,000 char.,$.45 


1,001 -2,000 
char., $.60 


Each 1,000 char., $.75 


5% over $5,000, 

10% over $10,000, 
15% over $15,000, 
25% over $25,000 


@ (20%) 
® 
e 


@ ($.15/connect, 
$.15/min.) 


ee 
eo. 


. % 


e 
° 


Menu, command 
e 
(e) 
° 


MercuryLink 7500 
(UK),Missive (France) 
None 


10 days, automatic 
maligram 


CONTINUES 
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ELECTRONIC-MAIL SERVICES: SUMMARY OF FEATURES 





Inbound read 
Outbound sent 
Outbound unsent 


Notification of mallbox tratfic 

Mail can be addressed via nama 
Correspondent’a ID number required 
Max. addressees per e-mall maasaga 
Max. addreaseea per hard copy message 
Include text of mall In other mall 
Automatic text acknowledgments 
On-lina detabese services/charge 


Bulletin-board capability/feea 


ADVANCED FEATURES 

Telephone notification of urgent measage 
Multiple malling llata stored 

Liata can be shared among many users 

Max. lettarheada or algnaturea stored on-line 


On-line forms avallable 


EO! aupport (I.a., x.12 protocol) 
SOFTWARE 

Foreground mode, on-line 
Background mode 

TSR mode 

Allowa attachments of binary filles 
GATEWAYS SUPPORTED 

LAN e-mall gatewaya 


Mainframe e-mall gateways 


@—Yes O—No 


AT&T 
AT&T Mall 


1 day (default), 
16 days (user defined) 


1 day (default), 
1-6 days (user defined) 


1-6 days (user defined) 


e 
e 
°o 
Unlimited 
Unlimited 
1e) 
e 
°o 


° 


ie} 

@(c) 
@$1.50/month 
3, $12/yr. 


@ (c) 


AT&T PMX/STARMail, 
AT&T Gateway400 


IBM PROFS, 
AT&T Mail 
Exchange (f) 


MCI 
MCI Mall 


1 day (basic), 

5 days (advanced) 
1 day (basic), 

5 days (advanced) 
1 day (basic), 

5 days (advanced) 
e 

e 

ie} 

1,000 

1,000 

e 

ie} 

®@Dow Jones News 


Retrieval 
$2.75/min. (b} 


@ $25 monthly 
maintenance, 
$.30 access fee 


@ $1/message 

e 

e 

1, basic; 15, 
advanced, $20/yr. 


@ $25/month 
for 10 scripts 


° 


@eeo 


3PLUS Reach/MCl 
for 3Com, 

Network Courier, 
V-Bridge for Banyan 
IBM PROFS, 

DEC All-in-One, 
DEC VMS Mail, 
Gateway 3000/HP 
Desk, Wang Office 


(b) Rates are bps and time sensitive; this rate reflects peak East Coast time of 6 a.m.-9 p.m. and transmission speeds of 1,200 bps. 


(c) Feature available to forms/files subscribers only. 
(@) Unattended mode cannot operate in background. 


{2} Office Access for the PC can be configured to be tun as a TSR. 
(f) AT&T Mail Exchange links with Wang Office, Wang VS, IBM PROFS, HP, DEC All-In-One. 
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One oo 


@ into Master,$.15 
min.; $8 search fee; 
FYI, $1.80—4.80/min. 


@ $50 setup fee, 
$5/month per 
topic maintenance, 
$.50 access fee 


°o 
e 
e 
1 per user 


[e} 


0 (@) 
O(e) 


cc:Mait 


IBM PROFS, 
DEC Allin-One, 
Wang VS, 
DISOSS 


cae 
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ELECTRONIC-MAIL SERVICES: SUMMARY OF FEATURES 





TRANSMISSIONS 
Rates aupported (bps) 


Can send/receive binary files directly 


Error-correcting protocoia 
X.PC 
Xmodem 
MNP 

Proprietary 

DELIVERY AND HANDLING 


Receipt of electronic deilvery 


Leveia of priority marking 
Paper maii, outbound 
Domeatic 


international 


Courier dellvery, outbound 
Domeatic speed/cost 


international speed/coat 


Maligram deilvery 
Domeatic 


internationai 


Telegram delivery (per 6-char. word) 


Cablegram deilvary 
Telex, any inbound 


Tetex, outbound (per telex minute) 


Domeatic 
Internationai 
Group 3 fax, outbound 


Domeatic (firat 1/2 pg., add. 1/2 pga.) 


international 
SECURITY 
Enerypts stored paasworda 


AT&T 
AT&T Maii 


300-2,400 
e 


O° 
e 
fe) 
@Y-Modem 251 


@ $.40 
1 
e 


1-7,500 char., $2; 
each add. 7,500 
char., $80 


Variable 


Overnight: 1-7,500 
char., $7.50; 

Urgent (4 hrs.): 
1-7,500 char., $27.50; 
add. 7,500 char., $.80 


Variable by 
destination, speed 


N/A 
NWA 


N/A 


N/A 
N/A 


$.95 
Variable 


$.55/$.40 
Variable 


Restrictions avaliable on database services N/A 


@ Yes O—No 


N/A — Not applicable: service does not offer this feature. 


{g) Letter telegrams are available for foreign correspondence at 80% of the cost of cablegrams. 


MCI 
MCI Mail 


300-2,400 


° 


oe#0e 


@ $.25 
2 
e 


First 3 pgs., $2; 
each add. 3 pgs.,$1 


First 3 pgs..$5.50; 
each add.3 pgs., $1 
e 

Overnight: first 

6 pgs.. $6; 

each add. 3 

pgs., $1 


Vanable by 
destination, speed 


NA 
NA 


N/A 


N/A 
NA 
e 


$.55 
Variable 


$.50/$.30 
Variable 


Western Union 
EaayLink 


50-9,600 
e 


e 
e 
e 
@FAST 


@ $.25 
1 
e 


First pg., $1.50; 
each add. pg., 
$1.50 


Variable (g) 


° 
N/A 


N/A 


First 1/2 pg.. 
$3.95; each add. 
pg, $.50 

First 1/2 pg., 
$6.95; each 
add. 1/2 pg., $.7 


$4.25 plus $.10/word 
Variable by destination 
e 


$.55 
Variable 


$.55/$.35 
Variable 


io) 
e 
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E-MAIL AS AN INFORMATION-SERVICE EXTRA 


by Luisa Simone 

When you log on to dedicated e-mail 
services like MCI Mail, EasyLink, and 
AT&T Mail, usually you already know 
the party at the receiving end of your 
message. While these services speed up 
your communication and even offer the 
assistance of public directories, they 
won’t automatically introduce you to 
new correspondents or help you devel- 
op contacts. 

But information services like Com- 
puServe (with its offshoot PC Mag- 
Net), The Source, Delphi, and GEnie 
can help you prospect for electronic- 
mail correspondents. Of course, these 
services are in business mainly to give 
subscribers access to dozens or even 
hundreds of on-line databases covering 
a variety of business, general-interest, 





and financial topics. Whether stored di- 
rectly or available through a gateway 
connection, the AP Wire, BRS (Biblio- 
graphic Retrieval Service), Dow Jones 
News/Retrieval, Dialog, or the OAG 
(Official Airline Guide) are available 
for users to browse at their leisure. Sub- 
scribers will also find that they can con- 
veniently trade stocks, buy consumer 
products, and book airline and hotel 
reservations on-line. 

These services also provide bulletin 
boards and open forum discussions. 
These open discussions can play a key 
tole in forming new personal and pro- 
fessional contacts. In fact, many people 
come to use the e-mail functions auto- 
matically provided with these informa- 
tion services only after participating in 
on-line open conversations. 


GENERAL SERVICES: COST COMPARISON TABLE 


Dedicated e-mail carriers like MCI Mail bill on a per-message charge, but 
CompuServe, Delphi, The Source, and GEnie charge for on-line time. 
Maneuvering through the menus, writing messages on-line, uploading long 
files, and creating mailing lists all incur charges for the time you are 


connected to the system. 
Membership 
Service ee 
CompuServe $39.95 
{incl. $25 credit) 


$49.95 


The Source $29.95 


Monthly 
Fee 


$1.50 


$10 (minimum 
usage) 


Basie On-line 
Rete 

300 bps, $6/hour; 
1,200/2,400 bps, 
$12.50/hour 





Peak: $18/hour. 
Off-peak: 300 
bps, $5/hour; 
1,200 bps, 
$6/hour; 2,400 
bps, $10/hour 
300 bps, 
$.36/minute; 
1,200 bps, 
$.43/minute; 
2,400 bps, 
$.46/minute 


N/A*® —Not appiicable: uses alternative billing method. Tha Advantage rate of $24 minimum 
monthly usage entitles the subscnber to lower hourly rates. 


N/At —Not applicable: doesn't have a monthly fee. 
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FRIENDS BY FORUM 

The open forum is a unique form of 
electronic communication that allows 
subscribers to address open-ended 
questions to no one in particular. Vari- 
ously referred to by such terms as fo- 
Tums, sigs, and round tables, these on- 
line meetings are organized according 
to topic. Choose among subjects like 
computer hardware, financial advice, 
entertainment, or education to find oth- 
er people who share either your inter- 
ests or information needs. 

When you post a query, it is com- 
mon for another subscriber to respond 
publicly. Subscribers, however, do 
have the option of sending e-mail mes- 
sages to one another’s private mail- 
boxes. CompuServe helpfully includes 
your EasyPlex mailbox ID number 
along with any questions or comments 
you make in a forum. 

In addition to helping you prospect 
for potential pen pals or possible busi- 
ness contacts, CompuServe, GEnie, 
The Source, and Delphi are currently in 
the process of enhancing the e-mail 
functions they provide to their subscrib- 
ers. For example, all of these compa- 
nies now provide access to both fax and 
telex deliveries to their customers. 


GEnie ((301) 340-4000), with the 
addition of its $2 Quik-Gram, can de- 
liver paper mail to nonsubscribers. The 
Source ((703) 734-7500) has an unusu- 
al feature that allows users not only to 
send fax transmissions but also to have 
the return fax intercepted and delivered 
to a subscriber’s mailbox in electronic 
bit-map form. Both CompuServe 
((614) 457-8600) and The Source can 
handle binary files, and CompuServe 
offers separate services—InfoPlex and 
CompuServe EDI—that include fea- 
tures attractive to corporations, like 
gateways to PROFS- and MHS-capa- 
ble LANs, on-line forms, and EDI 
(Electronic Document Interchange). 
Delphi ((800) 544-4005), for a small 
surcharge, will even translate your 
message into a foreign language. 


BIG NUMBERS 

These services can also challenge dedi- 
cated e-mail vendors with impressive 
subscriber figures. CompuServe gives 
users access to over 450,000 EasyPlex 
and InfoPlex mailboxes. In addition, 
CompuServe subscribers can gateway 
back and forth to MCI’s 100,000 active 
mailboxes. On GEnie, users will find 
that they have access to both the inter- 
nal GEMail system and GE Quik- 
Comm user base—the two services to- 
gether totaling well over 150,000 users. 
The Source and Delphi both approach 
the 100,000 mark. 

Of course, nothing’s perfect. When 
your e-mail traffic picks up in volume, 
you may find the storage capabilities, 
mailing list support, and fee structure 
offered by dedicated mail carriers to be 
superior. Dedicated e-mail carriers bill 
on a per-message charge, unlike Com- 
puServe, Delphi, The Source, and GE- 
nie, which charge for on-line time. Ma- 
neuvering through the menus, writing 
messages on-line, uploading long files, 
and creating mailing lists all incur 
charges for the time you are connected 
to the system. Although the one-time 
membership fee is certainly reasonable 
for all of the services (see **General 
Services: Cost Comparison Table’’ at 
left), you may find that on-line prices 
that range from about $5 to nearly $20 
an hour do not make for a cost-effective 
e-mail system. a 


COMMUNICATIONS 


make use of every delivery option: elec- 
tronic delivery, U.S. Mail, courier deliv- 
ery of hard copy, telex, and fax. On a par 
with MCI Mail and EasyLink, AT&T 
Mail offers priority handling that includes 
receipts and CODs on e-mail, and over- 
night or urgent handling for paper mail. 
AT&T Mail has a unique delivery option 
that lets subscribers temporarily without 
access to a modem retrieve messages via 
voice mail (AT&T Talk, at $.50 per min- 
ute) from any Touch-tone phone. 


ENHANCED ACCESS 

AT&T Mail Access Plus delivers all the 
functionality of the AT&T Mail service 
and more. The big improvements over an 
on-line session are obvious: you get full- 
screen instead of line editing, commands 
mapped to function keys, and, as men- 
tioned, no message-creation charge. A sin- 
gle keystroke gets you back on-line. 

Access Plus runs in foreground or back- 
ground mode, or as a TSR. Version 2.04 
takes advantage of LIM 4.0 to the extent 
that the TSR portion of the program and 
the accompanying Personal Directory can 
reside in expanded memory and require 
only 25K of conventional RAM. The Per- 
sonal Directory is a real bonus, enabling 
you to paste e-mail IDs, postal addresses, 
telex, and fax numbers into your AT&T 
document. You can also use the auto-dial- 
er to place voice calls. 

With Access Plus, sending binary files 
is easy. While you can directly transmit bi- 
nary files with the AT&T Mail service 
alone, Plus can send them in background 
mode, so you don’t have to waste time 
watching control characters scroll by. 





ev 


AT&T Mail 

AT&T, P.O. Box 3505, New Brunswick, NJ 
08903; (800) 367-7225. 

List Price: Annual fee, $30. 

Per-Message Charges: First 400 characters, 
$.40; 401—7,500 characters, $.80; aach 
additional 7,500 characters, $ 80 

Requires: Modem-equipped IBM-compatible 
computer with communications software. 

in Short: Special optons, like AT&T Talk and on- 
{ina fokder storage, are the extras that distinguish 
AT&T from the competiton. fts commitment to 
X.400 jink (there is a current link to Dialcomi) and 
high-volume discounts place AT&T Mail ina 
prime position to serve large compames. 
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SUPPORTING THE STANDARDS 

The AT&T Mail service also supports EDI 
(Electronic Document Interchange). EDI 
is an umbrella term that covers a variety of 
standards (like X.12) that enable highly 
structured information (such as order entry 
forms) to be processed automatically on 
the receiving end. 

AT&T has distinguished itself as the 
first public e-mail carrier to go live with an 
X.400 link; currently Dialcom, Telecom 
Canada, and several international systems 
are communicating with AT&T Mail us- 
ing this standard. AT&T’s continuing sup- 
port of X.400 is reflected in its recently 
announced AT&T Mail Gateway400 ser- 
vice, which promises a transparent link to 
MHS X.400 systems. 

It is unfortunate that features rank as 
only the second reason to subscribe to an e- 
mail service, connections to your business 
associates being the first. While AT&T 
Mail offers a host of valuable options, as of 
1988 it showed only 40,000 active mail- 
boxes. In the long run, unless AT&T Mail 
can deliver a large enough general sub- 
scriber base, it is more useful as an intra- 
company wide-area e-mail system. 


MC! 


MCI Mail 


MCI Mail delivers all of the e-mail fea- 
tures users have come to expect. The de- 
fault command-line interface waits for you 
to type in your request; English-language 
commands like Scan Inbox, Edit Enve- 
lope, or Send do the obvious. Standard 
handling options let you indicate how the 
message should be delivered simply by 
adding a comment in parentheses after the 
addressee’s name—{Telex), for example. 

By adding (EMS) to that same field, 
MCI delivers something more. This com- 
mand allows you to send messages to users 
linked to other e-mail services, including 
Italy's PT Postel, France’s Missive, and, 
most notably, the 450,000 active mail- 
boxes on CompuServe. 


PAST MCi SERVICES 

In the past, MCI Mail’s Advanced and Ba- 
sic services were differentiated by price 
and features. Either service is now avail- 
able for an annual fee of $25, or a mini- 
mum monthly usage charge of $10. The 
latter entitles you to 40 electronic mes- 
sages or domestic faxes—after that, the 
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Businesses come in all shapes, sizes, 
and locations, and they each have dif- 
ferent communication needs. If your 
company’s top priority is communica- 
tion among its divisions, alternatives to 
public e-mail services like MCI Mail, 
AT&T Mail, and EasyLink are worth 
considering. 

The big surprise is that these alterna- 
tives don’t require that you install a 
LAN (never a hassle-free proposition) 
or swallow the substantial cost of buy- 
ing a mainframe. Services like Dial- 
com, Telemail, GE Quik-Comm, No- 
tice, Connect, and OnTyme offer all of 
the functionality of networked e-mail 
without the need to own hardware more 
complicated than a modem. 

The network analogy is very appro- 
priate: these services, known as value- 
added networks, cater to group needs. 
The rules, and the rates, seem to indi- 
cate that individuals need not apply. 
Most of these services require that a 
new client sign on with a minimum 
number of nodes (users). The compli- 
cated pricing structures usually include 
a basic charge (a one-time subscription 
fee or a minimum monthly fee), 
charges for on-line time, charges based 
on the number of characters in a file, 
and charges for discretionary storage. 
Notice ((213) 615-0311), for example, 
has a $500 minimum monthly usage 
charge per client organization. Tele- 
mail ((800) Telenet) charges $14 per 
hour per client for prime-time connec- 
tion. Even Quik-Comm ((301) 340- 
4000), which charges on a per-message 
basis, adds a $.50 surcharge for inter- 
zone messages and a $.20 surcharge for 
intercommunity messages. 

While there are volume discounts, 
for most individual users the costs are 
prohibitive. GE Quik-Comm, Notice, 


normal per-message rate (based on the 
number of characters) applies. This kind of 
flexible billing should appeal to low-vol- 
ume users. 

Featurewise, only a few differences re- 
main: Advanced users can store messages 
on-line for 5 days and Basic users for 24 
hours; Advanced service provides the de- 
fault command structure, while Basic ser- 
vice offers a menu interface (you can call 
MCI to change from the command to the 
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ELECTRONIC MAIL 


CORPORATE E-MAIL 
SERVICES: 
Another Kind of Network 


by Luisa Simone 


and OnTyme ((800)435-8880) all state 
Clearly that they serve large companies; 
although size is not the ultimate deter- 
minant, the Fortune 1,000 constitute a 
sizable percentage of their clients. Dial- 
com ((301) 881-9020) and Telemail are 
changing their ‘‘corporations only’’ 
policies by introducing alternative pric- 
ing schemes for individual subscribers. 

But individual subscribers may find 
that, quite simply, they are alone. 
Much like a network, corporate clients 
tend to Communicate within work- 
groups, sometimes failing to message 
people outside of the company. Com- 
panies have been known to keep mail- 
box numbers unlisted and employees 
on totally private systems, effectively 
making them inaccessible to other sub- 
scribers. Although recent X.400 gate- 


menu interface). In most other respects, 
the two services are functionally identical . 

MCI messages can contain statements 
to qualify an addressee’s name. This is 
helpful if you want to reach a Mr. Smith, 
for example, but don’t know his first 
name. If you know that he works for Wid- 
get Inc., you can find him by addressing 
your message to **Smith/Widget"’. If you 
just address it to ‘‘Smith’’, MCI will scroll 
across your screen the full name and mail- 


ways to MCI Mail and AT&T Mail can 
be useful, Dialcom and Telemai! have 
yet to prove that they can provide real 
benefits for single users. 


SUBSCRIBER BASES 

Inaccessible mailboxes are one reason 
that subscriber figures can be mislead- 
ing. These figures are also difficult to 
pin down because so much of the traffic 
is international. Dialcom claims to have 
140,000 domestic mailboxes and an 
equal number of foreign subscribers. 
Telemail’s total subscriber base may be 
as high as 300,000—with nearly 
200,000 domestic users. OnTyme and 
Quik-Comm both have between 
50,000 and 100,000 users; no figures 
are available for Notice. 

Large foreign-subscriber figures tes- 
tify to the emphasis placed on global 
communication—another indication 
that many of these services’ clients are 
not merely businesses, but big busi- 
ness. OnTyme, Notice, Dialcom, GE 
Quik-Comm, Connect ((408) 973- 
0110), and Telemail all operate in up to 
30 foreign countries, making global 
electronic transmission transparent. 
Dialcom is actually owned by British 
Telecom, and the PTT (Postal, Tele- 
phone, and Telegraph offices) of Ger- 
many, France, Spain, Belgium, Hol- 
land, Scandinavia, Australia, and 
Singapore are Notice shareholders. 


SOME COMMON BONDS 

Because national and multinational cor- 
porations have many of the same needs 
as individual e-mail users, corporate e- 
mail vendors deliver functions that 
match EasyLink or AT&T feature for 
feature. They provide electronic mes- 
saging, telex capability, and fax trans- 
mission 7 days a week, 24 hours a day. 


box address of every Smith who sub- 
scribes and prompt you to choose the cor- 
rect one. 


SUBSCRIBER OPTIONS 

MCI Mail offers the same delivery options 
as AT&T: electronic messages, paper 
mail, courier overnight delivery, telex, 
and fax. But where AT&T allows users to 
share resources only through so-called 
“*private’’ folders, MCI Mail uses the term 


Priority letters can be delivered through 
the U.S. Postal Service. Return re- 
ceipts, binary data transfers, on-line 
forms, and specialized communication 
software are all available. 

Corporate services offer a higher de- 
gree of administrative support and cus- 
tomization—as well as application 
development within the context of elec- 
tronic mail—than do public e-mail sys- 
tems. Quik-Comm finds, for example, 
that its e-mail services are increasingly 
used as the transport mechanism for 
higher-level ED} (Electronic Document 
Interchange) applications—tike ac- 
counting, remote order entry, and in- 
ventory control. (Among these five ser- 
vices, Notice alone does not support 
EDI.) Applications that take advantage 
of e-mail don’t always involve EDI— 
both Dialcom and OnTyme can create 
routines to search news wires and data- 
bases and can deliver the results to a us- 
er’s mailbox. 

While most of these capabilities are 
also available through public services, 
it remains to be seen if MCI, AT&T, 
and Westem Union will ever supply the 
support and customization available 
with Dialcom, Quik-Comm, Notice, 
OnTyme, or Telemail. 

Understanding the future role of cor- 
porate e-mail services seems to have in- 
spired Quik-Comm to announce a new 
product, LAN Connector. LAN Con- 
nector will allow Quik-Comm to func- 
tion as a wide area network, tying local 
PC networks together to create national 
and even global computing communi- 
ties. Actions like this contribute to the 
view of corporate e-mail services as an- 
other, more extensive kind of network 
and foster the notion that productive 
workgroups can be separated by many 
miles and several time zones. a 


‘publish’ to designate how open mailing 
lists and on-line forms can be. The owner 
of a list or a form controls who has access 
to it, but anyone can use the Find com- 
mand to discover what’s available. A com- 
plication to this is that MCI’s version of 
on-line forms requires you to develop the 
Mail Script off-line in dBASE. 
Subscribers can also create bulletin 
boards on MCI Mail’s network. For a $25 
charge per month, organizations can keep 


their members apprised of the latest news, 
or businesses can provide customer sup- 
port. The Dow Jones News/Retrieval data- 
base is available, but beware—the billing 
structure changes once you are logged on 
to it. Rates become time- and bps-sensi- 
tive, meaning that you pay per connected 
minute and that costs are higher for busi- 
ness hours and for faster transmission 
rates. 


EXPRESSING YOUR MESSAGES 
If what interests you most is sending and 
receiving electronic mail, you should con- 
sider Lotus Express, a proprietary commu- 
nications package developed jointly by 
MCI and Lotus Development Corp. It can 
be run either as a standalone program or as 
a Lotus Metro desktop accessory. This 
TSR works with Lotus-style menus, runs 
only in background mode, and makes 
communicating with MCI Mail virtually 
transparent. Express gives users a mail- 
management system in which folders can 
be created and messages stored. All of 
these functions take place off-line. Perhaps 
most important, the only way you can 
transfer binary files via MCI Mail is to use 
Express’s attachment feature. The $150 
package (the price includes a first-year 
subscription to MCI Mail) is available 
from Lotus ((617) 577-8500). 

The biggest drawback to Lotus Express 
is that it takes up too much memory; LIM 
4.0 support would be a welcome upgrade. 
Be sure you learn how to unload Express 
from memory—you will undoubtedly find 
that at least one of your favorite applica- 
tions will require you to do this all the 
time. 





NETWORK HOOKUPS 
Several third-party software vendors have 
announced products intended to let net- 
work users link up to MCI Mail transpar- 
ently, just as Lotus Express does for indi- 
vidual users. LAN-based e-mail products 
with gateway services to MCI have been 
announced (but not shipped) by the Net- 
work Courier, The Coordinator, and Da 
Vinci. All of these links are proprietary to 
MCI Mail. Although MCT has come out in 
favor of the X.400 standard and has even 
signed an agreement with PT Postel in Ita- 
ly, as of this writing there are no live 
X.400 links to MCI. 

MCT has led the way in interconnecti- 
vity with its proprietary link to Compu- 


may FACT FILE 
| HEME EDITOR'S CHOICE 


MCI Mail 

MCI, Customer Service 0966, 8th 
floor, 1150 17th Si. NW, Washington DC 20036; 
(800) 444-6245. 

List Price: Annual fee, $25. (Alternative billing 
melhod available. $10 annual minimum usage 
fee tor up to 40 electronic messages or domestic 
fax messages per month.) 

Per-Message Charges: First 500 characters, 
$.45, 501-2,500 characters, $.75; 2,501- 

7,500 characters, $1; each additional 7,500 
characters, $1. 

Requires: Modem-equipped IBM-compatible 
computer with communications software. 

In Short: Proprietary links to CompuServe give 
MCI Mail subscnbers access to the largest 
combined ¢-mail user base around. The ability to 
access mailing ists and forms that have been 
“published” on-line, and new flexible rales for 
low-volume users, may make MCI Mail even 
more attractive for the individual subscnber 
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Wanted HO 


According to Murphy’ Law, if a 
floppy disk can fail, it will. Usually after 
you put a 90-page document on it. 

That’s why you should use 3M 
diskettes. They’re built to make 
things go right for a change. With our 


exclusive formulation and Mark Q 
Manufacturing Process, they break 
Murphy’ Law millions of times a day. 
Year in and year out. 

And our engineers have taken the 


same fanatic approach with all our 






data storage down to it, there are 
products: only two choices. 
diskettes, data Use 3M diskettes and break 
cartridge tapes, Murphy’s Law every day of the 
computer tapes week. Or use something else. And give 


and optical disks. So when you get Murphy’s Lawa chance to break you. 


For more information about formatted diskettes, call 1-800-888-1889, ext. 10. 
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If your company uses an internal e-mail 
system on its LAN, you may eventually 
choose to take advantage of gateway 
services to access a public e-mail ven- 
dor. Gateway software lets you address 
@ message to someone and have the net- 
work directly and automatically map 
the recipient’s name to the correct mail- 
box—whether the mailbox resides on 
the same network, on a mainframe sys- 
tem, or on a public e-mail carrier. 

Unfortunately, LAN-based e-mail 
systems are not all that easy to connect 
to public carriers. MCI Mail, AT&T 
Mail, and EasyLink are all accessible 
from such mainframe- or minicomput- 
er-based systems as IBM PROFS, DI- 
SOSS, DEC All-in-1, DEC VMS Mail, 
Wang Office, and HP Desk. AT&T 
markets AT&T Mail Exchange, which 
nuns on a dedicated minicomputer and 
provides gateway service between any 
of the internal systems and 
AT&T Mail. 

The reason for the dis- 
parity is that mainframe and 
minicomputer-based e-mail 
systems have certain advan- 
tages over LAN-based e- 
mail systems. First, they 
have existed long enough to 
be well understood. Also, the protocol 
by which they communicate with other 
e-mail systems is straightforward X.25: 
a basic part of the OSI (Open Systems 
Interconnection) model, a collection of 
communication standards that grow in 
complexity as you rise through its seven 
levels. The X.25 protocol exists on a 
fairly low level. 

Conversely, LAN gateways must 
operate on the highest level of compati- 
bility—no mean feat. Ultimately, this 
seventh heaven of protocols, in the 
form of X.400 and X.500, will make 
transporting messages from internal 
LAN-based e-mail systems to public 
carriers totally transparent. But at the 
moment, the operative word is “‘ulti- 
mately.”’ Although most LAN e-mail 
vendors have announced support of 
X.400, and one vendor—Network 
Courier—has even announced an 
X.400 product, we know of no com- 
mercially available program that runs 
on a LAN and delivers an X.400 gate- 
way to a public cartier. 
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COMMUNICATIONS 


GATEWAY 
TECHNOLOGY: 


So Near, Yet So Far 
by Frank J. Derfler, Jr., and Luisa Simone 


HERE AND NOW 
If you want gateway functions for your 
LAN today, you must tum to vendors 
who are supplying proprietary products 
governed by a mishmash of standards. 
This is a three-handed card game where 
network vendors, e-mail vendors, and 
gateway vendors must somehow all get 
their programs to cooperate. Banyan 
Systems’ VINES, for example, takes 
advantage of technology like Soft- 
Switch’s V-Bridge to access MCI Mail. 
The problem is that most of the pro- 
prietary technology in use was original- 


Unfortunately, LAN-based e-mall 
systems are not all that easy to 


connect to public carrlers. 


ly developed for specific products. In 
addition to their roles in Action Tech- 
nologies’ The Coordinator or in LAN 
Fax/I0, these technologies are being li- 
censed to third-party vendors. ALCOM 
((415) 493-3800), which makes and 
markets LAN Fax/10, licenses its tech- 
nology to Da Vinci Systems Corp. LAN 
Fax/I0 rans on Banyan, 3Com, and 
Novell MHS (Message Handling Sys- 
tem) networks. In addition to providing 
gateway fax transmissions, it converts 
your messages intoa form acceptable to 
MCI Mail and EasyLink. 

In the same way, PCC Systems 
((415) 321-0430) sells modules that 
provide proprietary links for its LAN- 
based e-mail system, cc:Mail, to Tele- 
mail, EasyLink, CompuServe, and 
MCI Mail. 

Both LAN Fax/I0 and cc:Mail in- 
clude translation routines that convert 
their internal formats to the MHS for- 
mat. MHS was developed by Action 
Technologies ((415) 654-4444) and can 
be licensed for inclusion in other prod- 


ucts. Much like X.400, MHS specifies 
how you address an electronic envelope 
on the network or across networks. It 
became a standard when Novell adopt- 
ed it as the protocol for addressing and 
transporting messages on its networks. 


LET'S GET COMPATIBLE 

The benefits of MHS coupled with No- 
vell’s endorsement have inspired other 
companies to get compatible. Ashton- 
Tate is now licensing the MHS technol- 
ogy for Framework III. On the receiv- 
ing end, AT&T Mail has announced 
Gateway 400, which can accept mes- 
sages from any X.400 or MHS net- 
work, 

Other products that can communi- 
cate with MHS include Higgins elec- 
tronic mail, On-Site Information Ser- 
vices’ M-Bridge to MCI Mail, Informix 
Software’s SmartWare database, and 

VOXLink’s Voxmail voice 

synthesis software for 
networked e-mail systems, 

Action Technologies ad- 

mits that the MHS standard 

provides only about 90 per- 

cent of the functionality in- 

herent in X.400, but the 

standard has some here-and- 

now benefits that cannot be denied. 

Software developers have found it diffi- 

cult to implement X.400 because 

DOS’s memory constraints make it im- 

possible to keep the entire OSI model in 

memory. In addition, most of the gate- 

way products discussed here cost be- 

tween $700 and $1,500. Establishing 

and maintaining X.400 links will prob- 
ably cost three to four times as much. 

It is easy to predict a scenario in 
which MHS becomes the gateway solu- 
tion for small or low-cost LAN installa- 
tions. Certainly it is possible to imagine 
an X.400 translation from MHS’s pro- 
prietary format—it really would be no 
different from the current translations 
from MHS to MCI Mail or AT&T’s 
format. In the final analysis, both MHS 
and X.400 will increase the speed at 
which individual mailboxes migrate off 
the public networks and onto LAN- 
based e-mail systems. a 


Frank J. Derfler, Jr., is workgroup sys- 
tems editor of PC Magazine. 
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A non-screen chart processor that knows about charts and diagrams, not 
just another “screen-draw” program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to data-flow 
diagrams, flow charts and organization charts. With it you can quickly com- 
pose diagrams. More important, you can easily modify them so they are always 
up to date. 


Mailroon Cantral files: 
rnands to complete 
cantral filas Film fonnd? sient Ordar® 

orn 


This chart frag- 
ment was pro- 
duced on an 
HP LaserJet- 
Plus and is ac- 
tual size and 
unretouched, 


Automatic. Fully automatic text centering within shapes. Fully automaticline routing & re- 
routing. Fully automatic placement of text along lines. 


Fast. Written in assembly language for speed. 

Large. Oiagram size limited only by available memory. Supports LIM expanded memory. 
Oiagram too large for your printer? EasyFlow automatically breaks the diagram up & prints 
it in page size pieces. 


Standard. All standard data tlow and flowcharting shapes Included. Other shape libraries 
are available. 


User friendly. Don't take our word for it. PC Magazine says “EASVFLOW lives up to its name. 
It's hard to imagine any easier and more flexible way to produce basic and even complex 
flowcharts". 

Mouse. Optional but tully supported. 


It works. Over 50,000 copies sold. Two of the '’big eight” accounting tirms have world wide 
site licenses for the use ot EasyFlow. 


It prints. On most popular printers including IBM, Epson, Toshiba, HP LaserJets, HP Desk 
Jet XEROX 4045, postscript printers and many others. 


it plots. On HP7440, 7475, 7550 and 75858 plotters. 

Documented: 130 page manual plus over 150 screens of context sensitive help. 

Rush delivery: Order by noon today (eastern time) and you'll have it tomorrow. Rush delivery 
charge is $10.50 (instead of $2.00) and is available only to continental USA and Canada. 
EasyFlow works on IBM PC's, IBM PS/2 and compatibles. Requires 512K memory, hard disk 
and an IBM CGA/EGA/VGA or Hercules monochrome compatible adapter card. 


Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). 
Payment by M.0., check, VISA seas. or ae PO. 


Haven Tree Software Limitad ¢ gi | Order Desk: 1-800-267-0668 


PO Box 1093-P Ss Information: (613) 544-6035 ext.49 
Thousand Island Park, NY 13692 io ow Telefax(G3): (613) 544-9632 
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Serve. But now it must act on X.400 links 
with domestic vendors or risk losing its 
leadership position. When you consider 
that MCI and AT&T Mail deliver easy-to- 
use services, and that EasyLink (with 
175,000 active mailboxes in 1988) and 
MCI (with 100,000 active mailboxes as of 
last year, plus access to CompuServe us- 
ers) deliver the largest subscriber bases, a 
conclusion is easy to reach. MCI remains 
the winner for individuals seeking e-mail 
capabilities—at the moment. 


WESTERN UNION TELEGRAPH 
CORP. 


EasyLink 


Strictly on the basis of numbers, Western 
Union Telegraph Corp.'s EasyLink pro- 
vides tough competition for MCI Mail and 
AT&T Mail. EasyLink offers a greater 
number of delivery methods: in addition to 
electronic delivery, you can opt for U.S. 
Mail service (2-day delivery), mailgram, 
telegram, cablegram, telex, and fax trans- 
missions. Subscriber numbers are impres- 
sive, too—EasyLink surpasses MCI 
Mail’s subscriber base with approximately 
175,000 active mailboxes. But the real 
news about EasyLink concerns the num- 
bers that appear on the bills. 

In May of this year, Western Union an- 
nounced a new pricing structure for basic 
EasyLink service. Users will no longer be 
billed for time spent on-line, nor will they 
have to pay a surcharge for using high- 
speed phone lines. Like MCI Mail and 


EasyLink 
Western Union Telegraph Corp., 1 Lake St., 
Upper Saddle Aver, NJ 07458; (201) 818-5000. 
List Price: Minimum monthly charge, $25. 
Per-Message Chargee: First 500 characters, 
$.35, 501—-1,000 characters, $.45; 1,001-2,000 
characters, $ 60, each additonal 1,000 
characters, $ 075. 
Requires: Modem-equipped IBM-compatible 
computer with communications software. 
In Short: EasyLink from Westem Union offers a 
large subscnber base, a vanety of delivery 

_ Options, extensive database services, and new 
fower pnces. But the actual experience of 
creating, stoning, or editing messages on-line can 
be frustrating for the average PC user. 
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Meet Perfect Menu. 
The Perfect LAN 


Front-End. 
(Complete with E-Mail!) 
Menu Program, System Administrator, Electronic Mail Sys- 


tem, Usage/Project Tracker, Security Watchdog, and much 
more, all in one program for your DOS LAN or stand-alone. 


Perfect Menu is a total LAN Front-end solution—compatible 
with ALL DOS LANs (Novell, 3COM, PC-MOS, Network- 
OS, Banyan, you name it). For all its power, Perfect Menu 
is completely Non-Memory Resident, and self-installs 
across any network, to any local, redirected and virtual drive 
of any size, 


Perfect Menu gives you access to 640 individual menu selec- 
tions with over 10,000 command options for each user. 
Menus can even be nested up to 32 levels deep! Perfect 
Menu lets you create a Common Integrated User 
Interface—tailor it to your specifications and needs. 


Perfect Menu gives you System Administrator sophistica- 
tion, power and ease-of-use with features like advanced secu- 
tity control, innovative usage and project tracking, handy 
PIM tools and much more. Perfect Menu’s autonomous Sys- 
tem Administrator program sports more tools than we have 
room to explore. Suffice to say—it defines power and con- 
venience. 


And, if all of the above is not enough, Perfect Menu comes 
with a full feature E-mail system! You have to see Perfect 
Menu to believe it, check it out today! 


PERFECT MENU Family 
@ LAN PAK/UNLIMITED Users Per File 
Server. 


If you're looking for best value in network front-end, 
menu, E-mail, usage/project tracking, security and 
productivity software—then this is the perfect selection! 
Easy to setup, administer and use, yet completely cus- 
tomizable and extremely powerful and sophisticated. It's 
simply perfect. 

Retail Price: $349.95 


@ LAN PAK/FIVE User Network. 

If you have a PC-based network or applications, then 
our five user version sets the standard for small net- 
works! Not only is it easy-to-use, it’s easy-to-adminster 
and has all the power of its Unlimited Big Brother. Of 
course, if you have growth in mind, all versions are fully 
upgradeable. 

Retail Price: $195.95 


@ BUSINESS PAK/Stand-alone. 
With our single user BUSINESS PAK, many users share 
one stand-alone computer. You can have all the power 
of the PERFECT MENU network versions as you 
administer productivity—not headaches! 
Retail Price: $84.95 


@ BASIC SYSTEM/Single User. 
Want perfection at home? PERFECT MENU BASIC 
SYSTEM is as powerful as it is easy to use. At a $49.95 
suggested retail, it's one of the best values in its class. 


International Computer Group, Inc. 
18520 Office Park Drive 
Gaithersburg, MD 20879 
(800) 833-2324 

4301) 670-7007 in MD, G01) 330-7274 fax 


"Tademasks ant regstered por their vexpocthe mafic, 
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SOLUTIONS 


CMS Enhancements provides you 
with the solutions to your most 
challenging storage problems. 


You don't have to experiment with trial 
and error to solve your computer mass 
storage problems. That's because 


= Deenicrincct ve CMS Enhancements provides you 
mass storage solutions, including with total solutions to meet today’s 
quality Seagate* hard disk 
drives, CMS components are storage needs. 
designed to optimize the 
performance of today's wide 
variety of popular computer 
systems. At CMS, we Cone Deskpro Series Solutions: INTERNAL} 20, 30, 


40,60 and 80 MB; 65-28 ms. (EXTERNAL) PC Stock: 30, 


Whatever your complement ——45'and 80 MB: 40.28 ms. 
capacity or performance our state-of- 
needs, CMS has the disk the-art 
drive that's right for you, products 
And all of our models with instant 
are engineered and availability, 
manufactured to the competitive 
highest standards of quality pricing, and the finest in 
and reliability. service and support. No wonder we're the 





industry's leading supplier of complete 
storage solutions— with over one million 
hard disk drives sold, worldwide. 


So contact your nearest CMS 
Enhancements dealer, today. And let 
CMS provide the perfect formula to solve 
your storage problems. 


IBM® PSI2 Models 25, 30 and 30-286 Solutions: 
(INTERNAL) 20, 30 and 40 MB: 40-24 ms, (EXTERNAL) 
PC Stack: 30, 45 and 80 MB; 40-28 ms. 


For the name and telephone number 
of your local CMS Enhancements 





AST® Bravo and Premium Solna (INTERNAL) 20, 30, 
40, 60 and 80 MB; 65-28 ms. (EXTERNAL) PC Stack: 30, 
45 and 80 MB; 40-28 ms. 


SD Seagate 


The CMS logo is a registered trademark of CMS Enhancements, Inc Ail other 
te ee ee 
Copyright © 1989 CMS Enhancements, Inc 
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dealer, call us at 714-259-9555, 


CMS) 


ENHANCEMENTS 
CMS Ehancements, nc. 1372 Valencia Avenue, Tustin, CA 92680 











Conga Nine Type Office Access for 
Mestern Unian Corp. the PC gives 


PC Magazine 


fri 
Intl. Mallgres 


Seleck 


AT&T, EasyLink now bills according to 
the number and length of the messages 
sent. 

Under the old rate structure, our sample 
report and memo (see the chart ‘‘Public E- 
Mail: Comparison of Costs’’ in the sidebar 
“Trimming The E-Mail Tab’’) would 
have cost $3.08 and $1.20 to transmit elec- 
tronically. Providing you are transmitting 
at 1,200 bits per second or faster (anyone 
transmitting at 300 bps will incur a sur- 
charge), those figures drop to $2.33 and 
$.35, giving EasyLink the appearance of 
being the cheapest of the three services in- 
cluded in the survey. 

Appearances can be deceiving, though: 
niggling holdovers from the old pricing 
structure—like a $25 minimum monthly 
charge and surcharges for the use of 800 
numbers—add to the real-life cost of using 
EasyLink. 

A new full-service offering does roll 
some additional functions into the basic 
subscription price. You can now scan your 
mailbox, read mail, and check the status of 
outgoing messages without incurring any 
additional charges. 


FACING FRUSTRATIONS 
The EasyLink default on-line user inter- 
face is frustrating. Nonmnemonic or arbi- 
trary commands like PTS (proceed to 
select), GA (go ahead), and LLLL (signal- 
ling the end of a message), make EasyLink 
anything but easy for novices. Fortunate- 
ly, you can bring up a menu system with 
common English terms like scan or read. 
Except for the ability to write over a 
character (provided you are still on the 
same line), EasyLink offers no on-line 





EasyLink anew 
look off-line. The 
pop-up windows 
make functions 
accessible from 
anywhere and also 
prompt the user for 
the nght input. Here 
one window 
displays available 
delivery options 
and the default 
settings for the 
current addressee. 


editing. Worse, if you are on-line and 
don’t wish to send a message tmmediately, 
be prepared to lose your draft because 
EasyLink cannot store it on-line. The only 
workaround (other than creating messages 
off-line) is to send the message to yourself. 
Once it is delivered to you as mail, you can 
store it for 5 days. 





EDITOR'S CHOICE 






e MCI Maii 


A large subscriber base, access to 
CompuServe EasyPlex and InfoPlex 
mailboxes, straightforward on-line 
commands, and altemative pricing 
schemes for low-volume users make 
MCI Mail the best choice for 
individual and small companies. 

Midsize and larger companies, 
however, may want to consider 
AT&T Mail. High-end features like 
EDI, on-line forms generation, 
shared folders, and the first working 
X.400 link to another domestic carrier 
(Dialcom) can provide functionality 
not currently available with MCI. 

Of the three carriers, Western 
Union Telegraph's EasyLink 
maintains the largest intemal 
subscriber base. And, in addition toa 
wide variety of information services, 
EasyLink provides many of the same 
e-mail functions as AT&T and MCI. 
EasyLink on-line, however, retains 
all of the quirks that PC Magazine 
found frustrating when we reviewed 
the product 2 years ago. 
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(FOR HIGH 
VOLUME USER) 


CASCADED 
SYSTEM 


PRIVATE NETWORK 


A lull-leatured messaging and 
document switching system starting at 
less than $12,000! The NET/X-2000 
gives your PCs all the advantages of a big 
system without a big price: 


© store-and-forward switching 

* E-Mail/MS-DOS files 

© expandability 

© Docutex © software that runs 
concorrently with other PC software 

¢ parallel processing architecture 

* multiple protocol capabilities 

© full control over adding/deleting stations 


N 
A 
if =) 


Inlernalional Telecommunicalions Services 


New York (516) 589-8666 
Florida (305) 477-9533 
Catifornia (213) 536-0378 
Canada (416) 247-6201 
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SPF/PC 


Bridging the 
Micro-to-Mainframe 
Editing Gap 


Now you can re-create the main- 
frame editing environment on 
your own PC with SPF/PC, the 
only PC editor functionally equiiv- 
alent to editing with ISPF/PDF 
Version 2, Release 2 on MVS. 


Files of virtually any size may be 
edited with SPF/PC because it 
uses all extended or expanded 
memory, or disk drive work 


space. 


Mainframe users will especially 
appreciate SPF/PC’s familiar 
commands, fast PC processing 
and micro-to-mainframe file por- 
tability. SPF/PC also offers: 





True split screen 
Directory/member lists 
Command stacking 
Binary file editing 
Hexadecimal editing 
Network support 


Want proof? Ask for a free, inter- 
active demonstration diskette. 


SPF/PC® — so much like the 
real thing, you'll forget you’re 
editing on a PC. 


Command Technology 
Corporation 


1900 Mountain Blvd., Oakland, CA 94611 
Phone:(415) 339-3530 FAX:(415) 339-3883 
Orders only: (800) 336-3320 (Canada, U.S.) 
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ELECTRONIC MAIL 


EasyLink also requires that you know 
the addressees exact mailbox number in 
order to send a message. The on-line user 
directory doesn’t do much to lessen this in- 
convenience. To look someone up in the 
database—which is accessible only if you 
pay an additional annual $12 fee—you 
must exit the mail service. The database 
doesn’t make it particularly easy to find in- 
dividuals because it is organized around 
company names and mailbox numbers. 

One way to get around the ‘‘no name”’ 
addressing convention is to use the Redi- 
List feature. RediLists are mailing lists; 
they can be named and can contain from | 
to 999 mailbox numbers. While RediLists 
fulfill the traditional role of mailing 
lists—sending the same message to a num- 
ber of people—anyone desperate to ad- 





instant Mail Manager 
compensates for 
EasyLink’s lack of 
on-line editing. 


dress messages by name can establish 
mailing lists for individual mailboxes and 
title each with a person’s name. It’s awk- 
ward, but it works. EasyLink also allows 
users to assign a two-digit numerical code 
to frequently used destinations, such as 
EasyLink mailboxes, telex terminals, or 
fax machines. RediLists and abbreviated 
address codes can be created only by send- 
ing a message with your specifications to 
Westem Union’s service department. 


INSTANT COMPENSATION 
Westem Union’s Instant Mail Manager 
($150) is a proprietary communications 
program that compensates for EasyLink’s 
nonexistent on-line editing facilities with a 
word processing module that includes fea- 
tures like cut-and-paste and margin set- 
tings. An address list allows you to forget 
all about mailbox numbers and use peo- 
ple’s names instead. A one-keystroke 
command initiates communications and 
sends messages automatically. 

While unattended operation is possible 
with /MM, the program must min in the 
foreground, and you must capture the en- 
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tire session to a file. (The log file is the 
only way you know that your messages 
have been successfully transmitted.) Unat- 
tended operation allows you to start trans- 
mission after you’ve left the officeo—a 20 
percent discount is offered on all messages 
sent during off-peak hours. 

Western Union recently began shipping 
Office Access for the PC, a $295 upgrade 
to the JMM package; the software address- 
es some of [MM’s shortcomings. Pop-up 
windows allow you to respond to various 
prompts regarding addressing options or 
adding a name to your address list. You 
can compress and encrypt files, create 
electronic forms, and even shell out to a 
major word processor (like WordPerfect) 
to create a message. Best of all, the pro- 
gram allows background operation. You 
must still rely on log files of the session, 
however, to make sure that your file was 
transmitted correctly. 


HIGH-END ABILITIES 

The EasyLink service does provide some 
useful high-end features. While it does not 
support such simple features as the cre- 
ation or storage of on-line forms, it does 
support EDI. (If you don’t buy Office Ac- 
cess, you can get the $100 Jnstant Forms 
Plus to create forms off-line. Office Access 
includes the functionality of both Instant 
Forms Plus and IMM.) You also get the 
ability to directly transmit binary files. 

Currently, Western Union’s commit- 
ment lo the X.400 protocol is reflected by 
connections to several European PTTs and 
by EasyLink’s participation in the AIA’s 
(Aerospace Industry Association) pilot 
program for X.400 connectivity. 

Bulletin board capabilities and exten- 
sive database offerings round out Easy- 
Link’s services. For only $.15 per minute, 
InfoMaster gives you low-cost access to 
over 800 independent databases. FYI 
News offers briefs on topics as diverse as 
foreign finance, flight schedules, and local 
sports. 

EasyLink provides a host of features, 
including many of those found in MCI 
Mail and AT&T Mail. The clumsy user in- 
terface, however, makes it difficult to ac- 
cess those capabilities. Jnstant Mail Man- 
ager mitigates some of EasyLink’s 
annoying flaws, and Office Access for the 
PC goes even further in this respect. If you 
opt for EasyLink, you’ll find that one of 
the proprietary programs is a must. r 


Luisa Simone is a contributing editor of PC 
Magazine. 


PC BRAND 


Chosen” 1 For 
Customer 
Service and 
Support. 


"PC BRAND is the LL Bean of the personal 
computer mail order. 
PC BRAND wants no unhappy customers, 
and it's service and support policies help to 
insure that." 
~Personal.Computitig'’s 10 Best Mail 
Order Companies , Feb, 1989 





PC BRAND offers 
you more... 


Welcome to PC Brand. Your 
first place to shop. Your best 
place to shop for top quality 
IBM compatible systems, 
custom configured to your 
exact specifications, and 
thousands of quality name 
brand peripherals and 
accessories. 


Choose from over 10,000 
items in stock... all at 
unbeatable prices! 


Free Freight, 
Toll-Free Support, 
5-Year Warranty 
and more... 


Everyone promises you 
great service. We deliver the 
tangibles. 

Free freight ¢ Fast delivery 
¢No credit card surcharges 

* A 30-day Money-Back Guar- 
antee on every system we sell 
Toll-Free Customer Service 
and Technical Support that 
will stay with you until your 
questions are answered and 
your problem is solved 

¢ And our exclusive 5-Year 
Warranty on all PC Brand 
products, call for details. 


Call PC Brand today. 


For the best selection... 

the best products...at the best 
price, you can't do better than 
PC Brand. 


Call PC Brand today! 


TURN PAGE 
FOR PC BRAND SYSTEMS 
AND NAME BRAND 
PERIPHERALS 





Outstanding Quality 


PC BRAND Chosen #1 For Customer Service and Support. 


"PC BRAND is the LL Bean of the personal computer mail order...PC BRAND wants 
no unhappy customers, and it's service and support policies help to insure that.” 


-Personal Computing's 10 Best Mail Order Companies, Feb, 1989 


(ka BRAND 


YourBest Choice 
for QualitySystems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 
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PCV20 AD-II $559 


15 MHz Throughput in an XT. Norton SI 4.0 
512K, 360K Drive, 84-Keyboard 


Standard System Features: 
© 10MHz Nec V20 CPU with 1.5 times the power of the 8088! 
© 512K RAM standard. Expandable to 640KB 
© One 360K Floppy Drive * 84-key AT Style Keyboard 
© & Slots. Serial, Parallel, Game Ports, and Clock Standard 
* AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 
Accomodates up to 4 HH Mass Storage devices 
© Set-up & Operating instructions. 


Standard Pre-Built Configurations: 


PCV20 AD-lI With 512K, Hard Disk Drive, Monitor & Video Card 








PCBRAND 286/12 $845 | 


Now Using C&T 
"Neat" Chip Set 
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12 MHz Clock, Zero Wait Operation, 
Norton SI 15.3 -Landmark™ Speed 16MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 


Standard System Features: 

© 80286-12 Processor Operating at 12MHz with Zero Wait States 
delivering 16MHz Effective Throughput 

¢ 512K RAM expandable to 4MB on the System board using 
256K and/or IMB 100ns RAM 

© 1,.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

© 1:1 interleaving Dual Hard Drive/Floppy Drive Controller 

Enhanced 101-key AT Style Keyboard 

¢ High Capacity 5ystem Power supply 

© Real Time Clock/Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

¢ AMI BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

© Built-in 5ystem Board LIM 4.0 EMS hardware drivers 

© User configurable 1/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

© 8Slot motherboard design (6 16Bit & 2 8Bit) 

© Small foot print case with 5 Disk Drive bays 

Options: 

¢ Full size 5 dnve case © Factory Installed RAM Upgrades 

* Custom configurations w/Name Brand peripherals of your choice 

© Compagq® Style LCD or Plasma Portable 

* Full or Mini Stze Towef” Case 





Standard Pre-Built Configurations: 


286/12 With 512K, Hard Disk Drive, Monitor & Video Card 
Drives | 42MB-46MS 4OMB-2BMS 7IMB-18MS 
aoe ee 12 RLL 11 MFM U1 MFM UE RLL 
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Unbelievable Price 


PG BRAND 286/20 $999 
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20 MHz Clock, Zero Wait Operation 
NortonSI 20.4 «Landmark 25.9MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 
© 80286 Processor Operating at 20MHz w/Zero Wait States in 
interleave mode delivering 26MHz Effective Throughput 
© 512K RAM expandable to 4MB on the System board using 256K 
and /or 1MB 100ns RAM 
© 1.2MB 5.25” or 1.44MB 3.5” Diskette Drive 
© 1:1 Interleaving Dual Hard Drive /Floppy Drive controler 
© Enhanced 101-key AT Style Keyboard 
© High Capacity 200 Watt System Power Supply 
© Real Time Clock/Calendar with 5 Year Battery 
© 80287 Co-Processor Support 
© AMI BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 
© Built-in System Board LIM 4.0 EMS hardware drivers 
User configurable I/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 
© 8 Slot motherboard design ( 6 16Bit & 2 8Bit) 
© Medium foot print case with 5 Disk Drive bays 
Options: 
¢ Full or Mini Size Tower ® Case * Factory Installed RAM Upgrades 
© Custom configurations w/Name Brand peripherals of your choice 
® Compaq® Style LCD or Plasma Portable 
Standard Pre-Built Configurations: 


286/20 w/512K, Hard Disk Drive, Monitor & Video Card 


S| a [ra Fe 
1:1 MFM it RL 1:1 ESDI 1 ESDI 
Tso | sis | s200 | samo _| 
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PC BRAND 386/SX-20 $1099 
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20 MHz Clock, Zero Wait Operation 
Norton SI 23.0 «Landmark= 23.5mMHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© 80386SX Processor Operating at 20MHz delivering 24MHz 
Effective Throughput 

¢ 512K RAM expandable to 8MB on the System board using 256K 
and/or IMB 80ns RAM. 

© 1.2MB 5.25” or 1.44MB 3.5” Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

Enhanced 101-key AT Style Keyboard 

¢ High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with 5 Year Battery 

© 80387SX Co-Processor Support 

© Phoenix BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

© 8 Slot motherboard design ( 6 16Bit & 2 8Bit) 

© Medium foot print case with 5 Disk Drive bays 
(Shown with optional Mini Size Tower ® Case) 

Options: 

© Full or Mini Size Tower ® Case ¢ Factory Installed RAM Upgrades 

¢ Custom configurations w/Name Brand peripherals of your choice 

¢ Compaq® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 


386SX-20 w/512K, Hard Disk Drive, Monitor & Video Card 


1OMB-; 150-16MS. 320-16MS. 
Ea 1 aL. 1:1 ESDI 1:1 ESDI 


To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Hlinois, Cal] 312-226-5200) FAX#312-226-6841 


PC Brand, Inc. 954 West Washi: 


ington Street, Chicago, IL.60607 1-800-722-7263. 





Open Monday thru Friday: 8am to 6pm cme VBA, = 


Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-5ERV 


PCM8-14 
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Amazing Performance 


"Faster Than a Speeding Bullet!" 


Cover Story Nov, 1988 


"PC Brand offers the best low cost alternative around" 
-PC Magazine Feb.14, 1989 


PC BRAND 386/20 $1895 





20 MHz Clock, Zero Wait Operation 
Norton SI 24 » Landmark Speed 30MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

¢ Intel 80386 Processor Operating at 20MHz with Zero Wait States in 
interleave mode delivering 30MHz Effective Throughput 

© 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or IMB 100ns RAM 

¢ 1.2MB 5.25” or 1.44MB 3.5" Diskette Drive 

@ 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 
977.6 KB/SEC Caching Controller w/ESDI Configurations 

¢ Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

Real Time Clock/ Calendar with S Year Battery 

© 80287, 80387 Co-Processor Support 

¢ Phoenix BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

User configurable I/O timing permitting compatible operation 
with older peripherals or faster | /O for newer devices 

® 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

© Full or Mini Size Tower ® Case ¢ 8MB 32Bit RAM Card Upgrade 

© Custom configurations w/Name Brand peripherals of your choice 

© Compaq® Style LCD or Plasma Portable ¢ Weitek Co-processor 


Standard Pre-Built Configuration: 


386/20 With 1024K, Hard Disk ADEN: Monitor & Video cae 
oe 


VGA lébit 





PC BRAND 386/25 $2250 





25 MHz Clock, Zero Wait Operation 

Norton SI 28.3 Landmark Speed 35MHz 
Norton SI 30.5 «Landmark Speed 43.5 w/Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

¢ Intel 80386 Processor Operating at 25MHz with Zero Wait States in 
interleave mode delivering 35 to 44 MHz Effective Throughput 

® 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or IMB RAM 

¢ 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 
977.6 KB/SEC Caching Controller w/ESDI Configurations 

¢ Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

Real Time Clock /Calendar with 5 Year Battery 

© 80287, 80387 or Weitek Co-Processor Support 

© AMI BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

User configurable 1/O timing permitting compatible operation 
with older peripherals or faster |/O for newer devices 

¢ 8 Slot motherboard design (6 16Bit & 2 8Bit é& 2 32Bit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

© 32KB or 64KB Cache Processor ¢ Weitek Co-processor * Tower ®Case 

¢ Custom configurations w/Name Brand peripherals of your choice 

¢ Compaq® Style LCD or Plasma Portable ¢ 8MB 32Bit RAM Card 


Standard Pre-Built Configurations: 


Se] = With Hard Disk Drive, Monitor & Video Card 


TI0MB-28MS 150-16MS_ 
mn TRLL 1 LESDI 
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Exceptional Support 


$2799 


Worlds Fastest 
Personal Computer! 


386/33 CACHE 


a 
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33 MHz Clock, Zero Wait Operation 


NortonSI 45.9¢ Landmark 58.7 MHz w/32K or 64K Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

*True 33 MHz INTEL 80386-33 CPU operating with Zero Wait States 
Delivering up to 58.7 MHz Effective Throughput 

¢ Intel 82385-33 Cache Processor with 32K 25MS Static RAM Standard, 
Field Upgradable to 64K 

© 1024K RAM Standard Expandable to 16MB 

© 1.2MB 5.25" or 1.44MB 3.S° Diskette Drive 

1:1 Interleaving Dual Hard Drive /Floppy Drive Controller, 
977.6 KB/SEC Caching Controller w/ESDI Configurations 

® Enhanced 101-key AT Style Keyboard 

® High Capacity 200 Watt System Power Supply 
val Time Clock /Calendar with S Year Battery 

® 80387 or Weitek Co-Processor support 

¢ Phoenix BIOS With Full MS/DOS, 05/2, XENIX, NOVELL, 3COM 
and PCNET compatibility 

© 8 Slot motherboard design 

¢ Full size case with 5 Disk Drive bays 
(Shown with Optional Full Size Tower ® Case) 

Options; 
® Custom configurations w/Name Brand peripherals of your choice 
¢ Weitek Co-Processor ¢ Tower ® Case ¢ Factory Ram Upgrades 


Standard Pre-Built Configuration: 

[S58 Wik dD Dave nro 
Sail 
+1 MFM 1 RLL 1LESDI ESD 

| s3a54_| sasr_|ssvoa_| susso | saria | sso00 | 
ee See 
featebal sasie[swou | saa | som | 55170 | soict_ 
vcamono} sass4 | soso | sacs | sasno | sass | $0229 | 


2 come with 1024K. + Norton SI 3.0 












(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 


-7263. We are open Monday thru Friday: 8am to 6pm cmb. VISA, a=. 


PC Brand, Inc. 954 West Washington Street, Chicago, IL.60607 1-800-722. 





ix@i BRAND 


Your BestChoice 
forQuality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 


LCD PORTABLES trom 


286 & 386 Systems 
*512K,1.2MB Drive, 
Combo Controller, 
Backlit Display 


$1670 





All feature: 

© 640 x 400 Backlit Supertwist LCD by TOSHIBA 
(EGA Plasma version w/16 Grey Shades Available) 

¢ Monographic & Color operating modes, EGA Optional 
¢ External Monitor Support. External Keyboard Port. 
* 5 expansion slots (3 long, 3 short)  86-key keyboard. 
© Accomodates two 5.25” or 3.5" Floppy /Hard Disk Drives 
© 200 Watt 112/220 Autoswitch Power 
® Serial, Parallel, Game Port, Clock /Calendar Standard 


Standard Pre-Built Configuration: 


Portable System Processor and Drive Options 


Teese ee Pop oe 


$2600 $2800 
| 


1 sae $1670 











Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV PCM8-14 
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Shop PC Brand ‘Today. 





|LAPTOP COMPUTERS* 


TOSHIBA 

1000; 512K. 8088, 1 FOD.... : 
1600 BACKLIT, 80C86-12, IMG, 20MB HD, 3240 
SIOOE cas plasma soces-12.'MB,20MBHD.FDD 2805 
3200; EGA, 80286-12, IMB, 4OMB HD, FDD ......... 3595 
5200/40 VGA, 80386-20, 2MB, 40MB HD, FDD, .. 6115 
NEC 


$699 











Multispeed HD... 

Ultralite w/1MB.. 

MITSUBISHI 

MP286L-220; 80286, 20MB HDD, FDD .... $2439 
ZENITH 

All Models ....ccssessesesessesesaseseescecsssesnnevecessere Call 
NEC 

Multisync 2A 14” (800x600) EGA VGA .$499 
Multisync GS 14” Mom .....ccsueseseneensees 249 
Multisyne 3D 14” (1024x768) EGA/VGa ...679 
soe0r 2150 


Multisyne XL 19” (1024x768) ........000 
MAGNAVOX 

12” Amber TTL Monochrome oe 
14" VGA Paper White Flat Screen 135 
13” RGB (640x200) Color .... 
13” EGA (640x400) Color 
14” VGA (640x480) .31DP Color. 
PRINCETON GRAPHICS 
Max 15 15” Multifreq. Monochrome .... 
Ultra 16 16” Multifreq. EGA/VGA..... 
Ultrasyne 14” Multifreq. EGA/VGA.... 
PRINCETON PUBLISHING LABS 
Multiview 15” Full Page Monitor w/adapt..$890 
SEIKO 

CM1430 14” (1024x768) Multifreq .. 
MITSUBISHI 

XC-1410 14" EGA (640x350)... 
AUM-1381 Diamond Scan .. 
HL6605 15" CAD Monitor... 
HL6905 19” CAD Monitor .....0ssssscesesssse 2325 
SONY 

CPD1304 14".25DP(1024x768)Multiscan .$689 
CPD1302 13" Multiscan .......... 












one 520 














CPD1320 13” (640 x 480) VGA... seseceeseaseveste 485 
ZENITH 
ZCM-1490 Flatscreen Enhanced ...........$619 
RELISYS 


RE-9513 VGA(640x720).31 DP Color.....$369 








MODEMS a | 


PC BRAND 100% Hayes Compatible! 
1200 Baud Internal w/Bitcom 
1200 Baud External ... 
2400 Baud Internal wil Bitcom 
2400 Baud External ....... 
HAYES 

1200/2400 Extermall...........ccesssssssssee 
ATLL 

2400ETC Internal Modem w/MNP5 ... $165 
US ROBOTICS 

Courrier HST/9600 ...csssseccsssssssresssersveersere $599 
Courier V.32 9600 Baud Ext.w/MNP5 ..889 
Courier HST Dual Standard Modem......995 


JGatesduat- My (erelseats 


(100% Hayes gg al Free Software! « 






$285/429 


TAPE BACK-UP 


SPECIAL 


Uses DC2000 Series Micro Cartnidges 
see WS enti peel Iey ER MS pase ree 


VIDEO CARDS 


ATI 

EGA Wonder... 

VGA Wonder w/ 256K .. 
NEC 


MVA 1024.. 
PARADISE 
Autoswitch 480 EGA .. 


VGA+ 16 16 Bit Version NEW .. 
VGA Professional w/512K ..1.0.0» 
PC BRAND 
Mono Graphics w/ Printer Port ... 
Color Graphics w/Printer Port . 
EGA (640x480) Autoswitch ... 


VGA 16 Bit. 
VIDEO SEVEN 
Vega Deluxe .. 
Vega VGA....... 
Fastwrite VGA .. 
VRAM VGA .. 
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| DISK DRIVES | 


FLOPPY DISK DRIVES: 


SGOK 65.257 FEU BIACK cscssssssessnsccsrassorossesesess 
720K 3.5" HH w/5.25" Mounting ....... 
1.2MB 5.25” HH Grey ... 
1.44MB 3.5” HH Grey w/5. 
PS/2 FLOPPY DRIVES 
CMS 5.25” 360K/PS/2 Ext.Floppy ......$199 
HARD DISK DRIVES: 

SEAGATE 

20MB 65MS ST225 w/XT Controller ... $259 
20MB 35MS ST125 w/XT Controller ..... 
20MB 35MS $T125.. 
30MB 65MS ST238 w 
30MB 35MS ST138 w/XT Controller 
40MB 28MS ST251-1 ....scsccsssesssseseesssessessoe 
40MB 24MS ST151 
80MB 28MS ST4096 Full Height 
TOSHIBA 

110MB 25MS MK72 RLL ........csecsceosee 


















ose S649 
156 MB 23MS MK-156FA ESDI Full Hgt ..1095 
MINISCRIBE 

40MB 25MS M3053... 
71MB 18MS M3085... 


+ $419 








150MB 17MS M3180E ESDI 1/2 Hgt ..1295 
320MB 16MS M9380 ESDI Full Het. ....1550 
640MB 16MS M9760 ESDI Full Hgt. ....3400 
PRIAM 

45MB 28MS 1D45H Half Height 
130MB 20MS 1D130AT Full Height 
160MB 28MS ID160EC ESDI w/CNTRL 1650 
230MB 25MS P230R2 RLL Full Height 1495 
330MB 20MS 1D330PS INT. for PS/2 ... 1895 
330MB 20MS ID330EC ESDI w/CNTRL 2250 
IOMEGA 

B1201 Single 5.25” 20MB Int..... 

B1441 Single 5.25" 44MB Int 
B244X Dual 5.25" 44MB Ext. 


If the drive you require is not listed here please 
contact our sales department for a quote! 


_TAPE BACKUPS 


60MB Archive Int. or Ext. w/Cntrl. ....§590 
60MB Maynard Maynstream Portable ..889 
40MB Irwin Internal... 415 
80MB Irwin Internal.. 

































ave lime. Save Money. 


[SCANNERS/DIGITIZERS | 


Complete PC Handscanne....csersvnuee$ 165 
Complete PC Half Page Scannet............165 
Complete PC Full Page Scanner............575 
Diamond Flower HS3000 Hand Scan ... 185 
Hewlett Packard Scanjet Plus 
Microtek MSF300G 
Microtek MSF300Q w/64 Grey Level ... 
Summasketch 12X12 .. 
Summasketch 12X18 ... 


| PRINTERS* | 


BROTHER 

HL 8E Laser (HP LJll, HPGL) .. 

EPSON 

LX810 180/360.....189 LQ510 180/60........ 

FX850 330/88... 345 FX1050 264/54......445 

LQS850 330/88...Call LQ1050 330/88....Call 

LQ950 264/88...Call LQ2550 400/108..Call 

KODAK DICONIX 

150Plus 150/50 ..315 300WP 310/73 .....479 

HEWLETT PACKARD 

Deskjet Plus.....690 Laserjet 11 ......+.1720 

LASER JET ACCESSORIES 

CPI Superfont Cart. adds 150 fonts. .....295 

CPI IMB Memory Kit 349 CPI 2MB Memory Kit. 579 

PRINCETON PUBLISHING 

PS-388 Postscript board ......0sccssseee 2250 
Adds Postscript to your HP LASERJET! 

NEC 

P2200 170/55 ....335 P9XL 400/149 ....1030 

P5200 265/90 ....530 P5300 Wide........... 675 

L890 Laser ....3190 LC890XL Laser ..4495 

OKIDATA 

ML320 300/62 ..345 ML321 300/62 .....479 

ML390 270/90 ..475 ML391 270/90 .....655 

ML393 450/120..995 ML393C 450/120..1069 

PANASONIC (New Models Listed) 

1180 192/38.......189 1191 240/48... 

1124 192/63.......339 1592 220/38 .. 

1595 290/51....... 469 1524 240/80.. 

TOSHIBA 

321SL 216/72...Call 341SL WideCarr...Call 

351SX 360/120.Call Express 311 . Call 
















$445 


_Other Epson models comparably discounted 





PC BRAND- YOUR 
#1 LAN SOURCE ! 














— 
Secs 
Call for Custom Server Configurations 

[NOVELL NETWORKING | 
NOVELL 
4 User ELS 286 Level 1 ........ $479 
8 User ELS Level IL... 939 
Advanced Netware 286 Latest Version ........ 1850 
SFT Netware 286 Latest Version 
Netware 386 .......ccnss 
Dise Coprocessor Board .. 
NE2000 Ethernet File Server fe 
NE1000 Ethernet Card .......scsssssseccnseeesee 299 


TIARA (Lowest Priced Lancards) 

Lancard/A 8 Bit 1/2 Slot Arcnet Board = 
Lancard /A Arcnet Board for PS/2 
Lancard /E§ Bit Ethernet Card .. 
Lancard /E Twisted Pair Ethernet Card 
8 Port Active Hub... 
4 Port Passive Hub ... 
GATEWAY (¢ PC Magazines 
G/ Ethernet AT 
G/NET 
G/ Ethernet for PS/2 
STANDARD MICRO 
PC130 Arcnet Board 
PC260 Twisted Pair Arcnet Card .. 
PC500-WS 16 Bit Work StationBoard375 
PC550 16 Bit Twisted Pair Arcnet Card Call 
PS110 Arcnet Board for PS/2.... 
PC500-FS 16 Bit File Server Board 
ARCNET Passive Hub. 
ARCNET Active Hub .. 
WESTERN DIGITAL 
Ethercard+ w/Novell Drivers «0.00.0. 
Ethercard+ Twisted Pair Ethernet Board...... 
Ethercard+ A for PS/2 ....ccece enn 
UNINTERRUPTABLE POWER 
ELGAR 

1DS1100 1000 Watt UPS .. 































PTI 
DataShield Turbo/2 625 Watt 





[xe BRAND’ 


Free Freight 


30-Day Money-Back 
uarantee 


Toll-Free Service 
and Support 


No Credit Card 
Surcharges 


‘We carry over 10,000 differen! hardware and soft- 
ware products, Call for prices on products not listed. 


SOFTWARE - TOP 10 


ALDUS Pagemaker 
ASHTON-TATE DBASE IV 













BORLAND Quattro .........00 

CENTRAL POINT PC Tools Deluxe 42 
FUNK SOFTWARE Sideways 42 
LOTUS 123 Latest Version........ . 295 
MICROSOFT Windows 386 .. 125 
MICROSOFT Word 5.0....... 205 
WORD PERFECT Word Perfect 5.0 .. 


XEROX Ventura Publisher 2.0... 





| —— 


, = a 
'CO-PROCESSORS/BOARDS | 
INTEL 

Aboveboard Plus w/512K ... 
Aboveboard Plus I/O 512K. 
Inboard 386 for PC w/IMB.. 
Inboard 386 AT .. FZ 
8087-2 areccocorsesceoee 139° 8087-1 













0387-25 creseresssvee 559 80387-20 ....010. 
B03B7-SX erscceserves 359 80387-33 meres 


“Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 





To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Iinois, Call 312-226-5200) FAX#312-226-6841 


PCBrand, Inc. 954 West Washington Street, Chicago, 1L.60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6pm Central Time. VISA, MasterCard, 


Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 
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T: the Phenomenal VGAWONDER does it all at [BM Hardware level 
compatibility with automatic monitor detect and no dip switches or 
jumpers to set. AHOT CARD for the 286/386 POWER USER with AUTO 
BUS DETECT for 8 or 16 bit slots, running with a 16 hit datapath with 
I:] interleave. 100% IBM HARDWARE LEVEL COMPATIBILITY means 
that ALL software and operatiny systems designed for IBM systems will 
run. 1024 WILL BE DISPLAYED IN COLOR ON STANDARD MULTT- 
FREQUENCY MONITORS. Although these features are expected from 
ATI they are NOT AVAILABLE from other manufacturers. EGA on all 
monitors including RGB & TTL means a perfect card for 

networks. MOUSE ON BOARD! ATI built the mouse right 

in to this one, why not? No extra charge! VGAWONDER 

is available in both 512K and 256K Versions. Ask your 

dealer for more information. 


CIRCLE 540 ON READER SERVICE CARD 


EDITOR'S CHOICE 
VGA Wonder 
duly 1989 


| TECHNOLOGIES INC. 


Technology you can Trust. 


ATI Technologies inc. 

37! VictoriaPark Ave Scarborough, Ontano 
Canada M1W 3582 Telex: 06-966840 (ATI TOR) 
Tel (416) 756-0718 Fax {418} 756-0720 








for the 


BUDGET- 
MINDED 


If VGA quality and 
compatibllity, 

but not necessarily 
color, are what 

you need to outfit your 
system, one of 

these monochrome 
VGA displays is 

for you. PC Labs 
examines 27 single-hued 
models ranging from 
$149 to $389. 





by Winn L, Rosch 

Display technology, like fame. is 
sometimes earned, sometimes thrust 
upon you. You eam it with hard 
cash when you insist on the latest 
video standard—IBM's Video 
Graphics Array—when you buy or 
upgrade your PC. Alternatively, 
VGA graphics may be thrust upon 
you when you purchase a machine 
that has it packed inside as standard 
equipment. Either way, you face a 
hard decision when you want to put 
VGA quality on the screen of your 
PC: Should you connect a color or a 
monochrome display? 

The choice may seem straight- 
forward: either peacock-caught-in- 
a-paint-factory color graphics with 
up to 256 simultaneous colors, or 
monochrome graphics that can be 
likened toa flashlight in the coal bin. 
You take the former when you’re 
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looking for spectacle, the latter when it’s 
all you can afford. Not doubt about it, 
monochrome means a less expensive dis- 
play. 

Take one look at any of these 27 moni- 
tors PC Labs has evaluated, however, and 
you’ ll see that monochrome VGA displays 
are not simply for the economy-minded. 
At their best, their images are actually 
sharper than those formed by color VGA 
displays. While each pixel of a color image 
is made from a tio of three dots that tend to 
blur the pixel’s edges, a monochrome 
pixel is a single, sharply defined dot of a 
single color. If you’re concerned about 
quality and readability, for any application 
that doesn’t require a full color spectrum, 
monochrome is both eye-pleasing and 
cost-effective. 

In fact, the only downside to choosing a 
monochrome VGA display is its lack of 
color variety. Earlier monochrome display 
systems—whether they were based on 
IBM’s Monochrome Display Adapter, the 
Hercules Graphics Card, or a mono- 
chrome monitor plugged into an Enhanced 
Graphics Adapter—socked you with other 
penalties. All suffered compatibility prob- 
lems with color graphics software. While 
the MDA could not display graphics at all, 
the other two adapters required applica- 
tions to be specially written in order to get 
graphics with all points addressable on the 
screen. Programmers had to go to extra ef- 
fort to add monochrome graphics to their 
products. 

Monochrome and color VGA graphics, 
on the other hand, are virtually inter- 
changeable. The only complication for the 
programmer is considering how to trans- 
late colors into black and white. 


BETTER QUALITY ANiSSUE 

Monochrome VGA displays provide bet- 
ter quality than any of their officially sanc- 
tioned, single-hued ancestors. You can 
still do better than VGA quality, but this 
requires a proprietary display system, 
which will completely undermine the cost 
advantage of monochrome systems. 

Even the least-expensive proprietary 
system, the monochrome Amdek 1280 (or 
its identical twin, the Wyse 700), retails 
for $995. Compare that with the list price 
of adding the least-expensive mono- 
chrome VGA display to a PC that comes 
with built-in VGA graphics: $149 for the 
Imtec 1261L. 

While the Amdek/Wyse system and the 
even more expensive proprietary mono- 
chrome systems deliver better on-screen 
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| MONOCHROME VGA MONITORS. 





quality (the Amdek/Wyse tops out at 
1,280- by 960-pixel resolution), all suffer 
from the same problem as earlier mono- 
chrome systems. Only a limited repertoire 
of programs can take advantage of the top 
resolution of a proprietary system. Asa re- 
sult, most standard DOS applications run 
on an expensive proprietary display sys- 
tem with performance only equal to, if not 
worse than, that of a monochrome VGA 
system. 

That’s not to say that high-resolution 
proprietary display systems don’t have 
their place. They’re merely instances of a 
specialized technology that work best with 
specific graphics-intensive applications 
like desktop publishing and computer-aid- 
ed design. A monochrome VGA system, 
rather, is your best buy as a general-pur- 
pose display tool. 


f 1 





PREMIUM HOT DOGS 

Compared with color monitors, mono- 
chrome VGA displays are bargains be- 
cause they’re relatively simple devices. 
For a manufacturer, building a mono- 
chrome display takes just a little more skill 
than making a hot dog. Just take a tube, 
garnish it with a relish of electronics, slide 
it into its bun-come-case, and it’s ready for 
the consumer. 

Color displays are inherently more 
complex. Where a monochrome display 
requires but one electron gun to light one 
color of phosphor on the screen, color dis- 
plays use three that must be carefully ad- 
justed so that they converge properly. In 
addition, color displays require a thin 
shadow mask (or slot mask in some sets) 
between the electron guns and the screen to 
prevent a beam meant for one color from 
splashing over onto other colors. Mono- 
chrome monitors don’t need such critically 


aligned masks to ensure a clear image. 

Fewer guns, less complex electronics to 
operate, and no masks keep the prices of 
monochrome displays low and eliminate 
the need to worry about such issues as dot 
pitch (the spacing of the holes in the shad- 
ow mask) and convergence (how far the 
three color beams spread from one another 
within a pixel). 

The internal electronics and mechanical 
design are the critical elements that govern 
monochrome display quality. The band- 
width of the electronics—that is, the fre- 
quency range of signals that the display 
can process (usually expressed as a figure 
in megahertz representing the upper fre- 
quency limit)—determines the resolution 
limit of the display. 

Some manufacturers contend that VGA 
displays can be less expensive to make 
than old-fashioned MDA monitors. Their 
arguments do make sense. A VGA display 
Tequires no costly digital-to-analog con- 
version circuitry. Display systems are es- 
sentially analog devices. MDA signals are 
digital, while VGA are analog—a better 
match. 

Monochrome VGA prices are higher 
partly because a VGA display requires cir- 
cuitry with higher frequency capabilities 
than an MDA display—a 31 .2kHz hori- 
zontal frequency versus 18.1kHz for the 
MDA. A monochrome VGA display also 
Tequires about 66 percent more bandwidth 
than an MDA monitor. In addition, all 
VGA displays require extra circuitry to ad- 
just image height to match the number of 
lines in the video standard being used. 
(Various VGA modes form images from 
350, 400, or 480 lines.) 

Without a doubt, monochrome VGA 
display prices will eventually tumble down 
to the level of today’s MDA moni- 
tors—competition and maturing technol- 
ogy will ensure that. But don’t expect bar- 
gains too soon; it took about 5 years for 
MDA displays to break the $100 barrier. 
Moreover, the promise of future bargains 
will not do you any good when you have 
an immediate need. 


DISTINGUISHED CLONES 

Finding the best monochrome VGA dis- 
play proved one of the toughest challenges 
PC Labs has ever faced, because the com- 
petition is already fierce and the products 
are closely matched. Describing the subtle 
variations among them takes a microscope 
and a library of thesauruses; hence the 
brevity of the reviews. The major differ- 
ences among the 27 tested displays appear 
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VGA: The Herculean Successor 


by Winn L. Rosch 

Before VGA, monochrome graphics 
meant but one thing—the Hercules 
Graphics adapter. Fully compatible 
with IBM’s Monochrome Display 
Adapter (MDA) in displaying text, the 
Hercules board added graphics to the 
capabilities of ordinary digital mono- 
chrome displays. Along the way, it 
brought the highest graphics resolution 
available to standard PC monitors be- 
fore VGA: 720 by 348 pixels. 

For nearly 5 years, the Hercules card 
was the standard for monochrome 
graphics. Dozens of programs were re- 
written to take advantage of its capabili- 
ties, including the one that made the 
Hercules card a success, Lotus 1-2-3. 
But in 1987, the introduction of the 
VGA standard challenged Hercules’s 
dominance. In the long run, VGA will 
likely triumph as the graphics standard 
for both color and monochrome. 


MORE THAN A QUALITY ISSUE 

Quality is not the main reason for 
VGA’s superiority. The VGA stan- 
dard’s resolution improvement over 
Hercules is modest. Text mode is 
slightly sharper at 720 by 400, adding 
two extra vertical dots to the matrix 
from which each character is made. In 
graphics mode, the VGA system deliv- 
ers 640 by 480 resolution that’s about 
20 percent sharper than the 720 by 348 
delivered by the Hercules board—not 
too dramatic an improvement. 

VGA, however, holds a couple of 
important advantages. Hercules opera- 
tion is completely different from other 
graphics systems. It’s not compatible 
with color graphics software; instead, 
the Hercules system requires different 


more in the specifications sheet than on 
test results. Among the former are the type 
of synchronization, phosphor color, and 
screen size. 

Synchronization is the watershed be- 
tween two technologies: The VGA specifi- 
cation calls for a fixed-frequency display, 
one with a horizontal scanning frequency 
of precisely 31.150 kHz. However, to en- 
sure compatibility with old, current, and 
future standards, some manufacturers (no- 


program code or software drivers to op- 
erate. 

With VGA, monochrome and color 
are united under a single standard; the 
only operational difference between the 
two display modes (for which program- 
mers need to allow) is the number of 
colors available on the screen. A color 
VGA system will show CGA and EGA 
graphics on its screen; a monochrome 
VGA system will do likewise—without 
the special drivers that are required by 
Hercules. 

In addition, because VGA mono- 
chrome displays use analog signals, 
they have the potential to offer a near- 
infinite number of shades of gray. 
MDA and Hercules display systems are 
limited to three levels: black, white, 
and highlighted, although some video 
boards squeeze out up to 16 gray levels 
with clever programming. A composite 
monitor attached to a CGA adapter is 
also limited to 16 gray levels. All VGA 
gray levels can be put to work showing 
halftone images for desktop publishing 
and realistic shading for electronic 
modeling—something Hercules is 
hard-pressed to do. 

Moreover, the Hercules card can be 
a hassle to use. You've got to worry 
about a mode-shifting program to make 
use of some applications—and you're 
left to wonder whether each program 
you mun requires HGC HALF or HGC 
FULL for proper operation. And 
you’ve got to modify BASIC if you 
hope to get graphics images on your 
Hercules monochrome screen. 

With monochrome VGA, you just 
Tun programs. No hassles, no prob- 
lems, no rough edges. 


tably Princeton Graphics Systems and 
NEC) have elected to design multiscan- 
ning monochrome displays that accept ev- 
erything from CGA frequencies (15,575 
Hz) to the so-called VGA-plus range of 
about 35,000 Hz. The trade-off: mono- 
chrome true-VGA displays are the least 
expensive that you can connect to your 
system. Multiscanning monochrome dis- 


plays cost more—perhaps double. 
The value of the extra synchronizing 


HERCULES’ STRENGTHS 

But Hercules has its own strengths. It’s 
generally cheaper, at least today. While 
monochrome VGA is still new enough 
and in strong enough demand that deals 
are hard to come by, Hercules graphics 
is a buyer’s market. Shop around. You 
can buy a Hercules-compatible display 
board (Monographics) for $49 from 
CompuAdd Corp. ((800) 666-1872) 
and a Hercules-compatible Samsung 
MA2565 display for $77 from Express 
Micro Mart ((800) 533-0177). The 
lowest nonlist price we found for a 
monochrome VGA display alone ex- 
ceeds that total cost by $3 (the Magna- 
vox 7BM749 at $129, from Tussey 
Computer Products and others). A 
VGA board will add at least $220 to 
your system price (for a CompuAdd 
VGA card). 

Then again, the extra money spent 
on a VGA board is not necessarily 
wasted. Should you decide to make the 
move to color, the same adapter will 
run a monochrome or color display. A 
Hercules card keeps its value in another 
way—you can usually run both a Her- 
cules adapter and color VGA simulta- 
neously on one computer system with- 
out creating conflicts. You can’t plug 
two VGAs into the same compu- 
ter—even if you set one up as color and 
one as monochrome. 

Which is better? In the long mn, 
VGA wins. It’s sharper and more com- 
patible, and it makes more realistic im- 
ages. But if you just want to crunch 
through numbers and text, a cheap 
monochrome system (Hercules or oth- 
erwise) will get you going for a few 
bucks less. a 


range depends on your perspective and the 
exact capabilities of the display. In an of- 
fice computer pool, a multiscanning moni- 
tor can be a system manager’s savior—one 
display will plug into virtually any com- 
puter. Conversely, if all you’ve got is true- 
blue IBM PS/2, you won’t tap any dis- 
play’s multiscanning abilities. Beyond 
what you have today, multiscanning offers 
the promise of adapting to future higher- 
resolution display standards. 
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The growth potential of any multiscan- 
ning display depends on its scanning 
range. The wider the synchronizing range, 
the more of a guarantee you have against 
obsolescence. The range that’s currently 
most popular from CGA to VGA- 
plus—-35 kHz—probably won’t stretch 
beyond today’s resolution levels. (Even 
the potential 800- by 600-pixel standard 
with a 60-Hz frame rate, which is being 
discussed within the display industry, may 
be beyond the reach of a 35-kHz monitor.) 

Choice of phosphors raises two issues: 
color and persistence. Phosphor color is 
more a fashion than technical issue. Tastes 
have pushed us from green screens remi- 
niscent of World War II radarscopes to 
high-fashion European amber to today’s 
prevailing paper-white, hailing back both 
to the Macintosh and to Howdy-Doody. 
Science gives little guidance in color 
choice. The best that studies have done is 


Awhite display best 
fits the screen-as- 


paper metaphor and Is, 


to some, easiest on 
the eyes. 


to determine that if you stare at any screen 
without relief for many hours—no matter 
the color—your eyes will hurt. Common 
tule of thumb: Green ears preference for 
darker work areas; amber for bright. White 
best fits the screen-as-paper metaphor and 
is, to some, the easiest on the eyes. 

With VGA displays, phosphor persis- 
tence is not a major issue. The majority of 
VGA modes use a 70-Hz frame rate. (Thir- 
ty-line VGA text modes use a 60-Hz rate.) 
Long-persistence phosphors, which 
smooth over the flicker of lower frame 
rates, become necessary for most people 
only at frame rates of 50 Hz or lower. The 
ghostly after-images caused by long-per- 
sistence phosphors is enough of a bother 
that you probably won't want to tangle 
with long persistence. 


PERSISTENCE AN ISSUE 

In multiscanning displays, persistence is 
more of an issue, because you may be 
tempted to use one in an interlaced display 
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MONOCHROME VGA MONITO! 


system such as those that follow the IBM 
8514/A standard. Most interlaced display 
systems have low frame rates, dividing the 
image into two intermeshed fields to give a 
higher apparent frame rate. Some eyes are 
tricked by interlacing. Others see right 
through the subterfuge and the flicker. For 
them, the best choice may be the only dis- 
play in this review with a lingering phos- 
phorous glow: the Princeton Graphics Sys- 
tems Max-15. 

Screen size is a matter of preference, 
desk space, and myopia. A big screen is 
easier to see but takes up more room and 
usually costs more. As with television 
sets, monitor screens are measured diago- 
nally, a throwback to the days when tubes 
were round. Now the figures serve only to 
exaggerate what you might expect as im- 
age size. A typical 12-inch screen like 
IBM’s 8503 yields an image that measures 
only 6 by 8 inches, with each character 
about 7/16 inch tall. Littke wonder most af- 
termarket displays use 14-inch tubes. 

The proof of any display is what you 
see on the screen. You want to see a good, 
sharp image. You don’t want to see glare 
or distortion. All of the displays reviewed 
here have screens that have been in some 
way treated to reduce glare. Many, how- 
ever, suffer from image distortion. 

An on-screen image is supposed to be 
rectangular. Electronic problems or poor 
mechanical design can result in an image 
that is as dented and bent as your average 
urban taxicab. With text you might not no- 
tice the aberrations, but put graphics on the 
screen (or simply wrap a full-screen box 
around your text) and the misshapen im- 
ages will haunt you for certain. 

The large number of displays in this re- 
view reflects the competition for this lucra- 
tive niche in the industry and PC Labs’ 
broad selection standards. To qualify for 
this review, monitors had to use cathode- 
tay tubes having a single phosphor color 
(amber, green, or white) and measure be- 
tween 12 and 15 inches diagonally. In ad- 
dition, reviewed monitors must also have 
analog inputs compatible with the VGA 
standard and the ability to synchronize 
with the 31.15-kHz signals used in VGA 
display modes, ensuring proper operation 
with any standard VGA system. In other 
words, all of these displays are prospects 
for connection to your VGA system. And 
check out monitors from the few compa- 
nies whose monitors didn’t arrive in time 
for review here; they include models from 


Amstrad, IBM, and Panasonic. 

Although the distinctions among many 
of these products are fine, you should be 
careful what you choose. The monitor you 
buy will probably be a commitment you'll 
live with for the next few years. 


Winn L. Rosch is a contributing editor of 
PC Magazine. 


AMDEK CORP. 


Amdek AM432 


Amdek has been a major PC display ven- 
dor since the early 1980s and a pioneer in 
the field. Its model AM432 reflects the 
maturity of a company that knows how to 
do its business right. 

The AM432 is a competent mono- 
chrome flat-screen VGA monitor. At $245 
for either the white or the amber version, 
the AM432 costs more than we’d like, but 
the price isn’t out of line with other major 
vendors’. This is a VGA-adapter-only dis- 
play, with a maximum graphics resolution 
of 640 by 480. 


CLEARLY DISTINCT GRAYS 

The Amdek monitor did a fine job on the 
VGA Line Patterns test, displaying clearly 
distinct shades of gray. The complex im- 
age was very clear. There was a small 
amount of folding in the upper-left and- 
right corners on the full-screen white-im- 
age-distortion test, certainly we'd rather 
see none, but in this case it was minor. The 
Amdek uses chemically etched glass for 
glare protection; the result was very effec- 
tive in our lab setting. 

The integral base tilts about 20 degrees 
and swivels a broad 270 degrees, enough 
to show the screen to anyone nearby who 
isn’t positioned directly in front of your 
desk. The attached video cable has a 15- 
pin connector and, at 46 inches, is more 
than long enough if the monitor sits on top 
of your system unit. The cable may also be 
long enough if the system is on the floor di- 
rectly under the monitor and behind your 
desk, but the cable probably won’t reach a 
computer beside your desk unless you use 
a cable extension or position the monitor 
near the same side. 

The power switch is on the right side, 
along with the brightness and contrast con- 
trols. The physical controllers for bright- 
Ness and contrast are rolling-ball switches 
that work fine but have a lot of extra move- 
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Gemini Offers the Widest Selection of PC Software from $1.25! 





Why buy your PD and Shareware from Gemini? Quite simply, we have the 
largest selection, the fastest delivery and the lowest pricing policy. We also 
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95112; (408) 436-8570. 
List Price: $245 
Requires: VGA adapter with 15-pin connector. 
Diagonal Screen Size: 13 inches 
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AOC MN413 

AOC Intemational USA Ltd., 10991 NW Airworld 
Dr., Kansas City, MO 64153; (816) 891-8066, 
(800) 443-7516. 

List Price: $229.95 

Requires: VGA adapter with 15-pin connector 
Diagonal Screen Size: 12/2 inches 
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ment. As is usual for this monitor type, 
there are no user-adjustable vertical or hor- 
izontal controls. 

There’s nothing terribly special about 
the Amdek AM432. It does what it’s sup- 
posed to do adequately and without fuss. 
It’s a good choice. 


AOC INTERNATIONAL USA LTD. 


AOC MN413 


AOC International USA’s AOC MN413 
14-inch flat-screen monitor has some nice 
features that help it stand out from the 
crowd. The $229.95 unit includes particu- 
larly good resolution and a quick power-on 
feature that saves electricity but doesn’t 
make you wait for the screen to warm up. 
The MN413’s diagonal image size is 


The Amdek AM432, available in either white 
or amber, has fine image resolution, good 
color separation, and only slight image 
distortion in the upper comers. This 
acceptable though unexciting VGA-only 
display has a generous 270 degrees of 
swivel action and acceptable glare 
protection. 





The AOC MN413 from AOC International 
USA has exceptional resolution and a power- 
saving quick-tum-on feature. Apart from 
Slight bowing, this white-on-black, flat-screen 
analog monitor is a good performer. 


actually 11% inches, taking up most of the 
1214 inches of screen exposed by the mon- 
itor’s case. The attached 54-inch cable has 
a 15-pin D-shell connector to plug into a 
PS/2 or VGA video adapter card. Only 
VGA adapters need apply, as this unit-— 
like most monitors tested—is set up for 
VGA only. The maximum resolution in 
graphics mode is 640 by 480. 


INTEGRAL TILT/SWIVEL 

There is an integral tilt/swivel base with 90 
degrees of swiveling and approximately 20 
degrees of up-and-down tilting. The moni- 
tor uses chemical etching for glare protec- 
tion, which, with the flat screen, proves ef- 
fective. 

The white-on-black screen showed a 
slight bowing in the upper-right comer in 
our full-screen white-image-distortion 
test, but not enough to cause concem for 
most people; you may not even notice it. 


There was also one incomplete line; in the 
full-screen test, the topmost line stopped 
about three-fourths of the way across the 
screen. The fuil color set, though, was dif- 
ferentiated by distinct shades of gray, and 
the VGA Line Pattems test images | put on 
the screen had exceptional clarity. 

The only screen-adjustment controls 
are for contrast and brightness. Both of 
these, as well as the on/off switch, are con- 
veniently located on the bottom-right front 
of the monitor. There are no other con- 
trols, but in this case a vertical-positioning 
knob would have been helpful since the 
image was somewhat above center. 

This model doesn’t provide absolutely 
precise alignment on the full screen, but its 
exceptionally clear resolution makes the 
AOC MN&413 an agreeable choice. 


COMPAQ COMPUTER CORP. 
Compaq Monochrome 
Video Graphics 
Monitor 


The $255 Compaq Monochrome Video 
Graphics Monitor is a white-on-black unit 
with a maximum graphics resolution of 
640 by 480. The Compaq Computer Corp. 
unit, although on the small side with a97- 
inch diagonal image size and a screen size 
of 10% inches, is very nice looking and 
has exceptional glare protection. 

This VGA-adapter-only model has an 
attached 72-inch cable with a 15-pin con- 
nector; the longer-than-usual cable is espe- 
cially helpful if you put your system unit 


The Compaq’s 72-inch 
cable helps if the 


system unit is beside 
or under a desk. 





beside or under your desk. There is a 
tilt/swivel base with 20 degrees of tilting 
and 90 degrees of swivel. Compaq refers 
to the base as an “‘integral’’ assembly, but 
it comes separately in the monitor box for 
you to put together yourself. The nice 
thing about this component approach, 
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MONOCHROME VGA MONITORS 


VGA MONOCHROME MONITORS: SUMMARY OF FEATURES 


, 2 (Products listed in escending price order) 
MAGATINE| 





Pe 


Imtec 1261L Datafox DF-14S2 KDS KD-14S2 Samsung ML2611 
$149.00 $159.00 $175.00 $189.00 

Diagonel screen size (inches) 11.25 12.5 12.5 11.25 
Diagonai image size (inches) 11.25 W 11.75 10.75 
Maximum resolution 640 x 480 640 x 480 640 x 480 640 x 480 
Bandwidth (MHz) 30 35 35 30 
Vertical scanning frequency (Hz) 60/70 50/60/70 50/60/70 60/70 
Horizontal scanning frequency (Hz) 31.47 31.5 31.5 31.47 
Text-mode color White White White White 
Case dimeneione (inchee) 

Height 12.25 13.0 13.0 12.0 

Width 12.25 12.75 12.8 12.25 

Depth 11.75 13.0 13.0 11.75 
Tilt/swivel base e e@ e e 
Cabie length (inches) 42 42 47 62 
Cable detecheble .@) ° ° 1) 
INPUTS 
RGB ° co) (9) ° 
Composite ° ° [e) [e) 
Seperete synchronization Oo Oo oO Oo 
Anelog @ e e e 
Connector types 15-pin D-shell 15-pin D-shelt 15-pin D-shell 15-pin D-shell 
CONTROLS 
Brightnees e@ e e e 
Contrast e e e e 
Vertical poeition ce) oO oO ° 
Vertical size ° ° ° o 
Horizontai position ce) 1e) ° °o 
Horizontal eize °o o Oo oO 
Text mode Oo Oo Oo ° 
Over/underscan 0) 0) 0) Oo 
COMPATIBLE ADAPTERS 
CGA [@) oO o ° 
MDA ° o o oO 
EGA oO ° ° @) 
VGA e e e e 
Hercules ° °o ° o 
Appie Macintosh o o ° ° 


[Eater's Choice @-Yes O-No 
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CTX-VGA 
Monochrome 
CM-24S2 


$199.00 
12.25 
11.25 
640 x 480 
30 

60/70 
31.47 


Amber, green, or 
while 


11.75 
12.75 
12.5 


oxe 


@eooo 


15-pin D-shell 


cooo3@#e 0 @0O®@ 


oo0@000 







00000 





MONOCHROME VGA MONITORS 





@eooo 


15-pin D-shell 


o0o0o000@e@ 


Tatung MM1233 
$199.00 

11.25 

105 

640 x 480 


31.47 
White 


12.5 
12.5 
12.5 


@ooo ore 


9 
2 
—) 
D 
a 
rf 


eoooco0o0oe@e@ 


ooe0o0o°o 


a 


-0'0.€ 900 


Tandy VGM-100 
$199.95 

12.75 

11.25 

640 x 480 


59.95/70.08 
31.47 


13.0 
13.25 
12.75 


oO 


@eooo 


1§-pin D-shell 


oo0o0go0o0o ee 


ried 








Prolession 

nal VGA 
Display 7BM749 
$229.00 

12.5 

12.5 

640 x 480 


60/70 
31.5 
White 


14.25 
13.0 
11.5 


eooo 


15-pin D-shell 


eoo0o00o0o ee 
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MONOCHROME VGA MONITORS 


g VGA MONOCHROME MONITORS: SUMMARY OF FEATURES 


roducis listed in ascending price order) 





Compaq Monochrome 


* Video Graphics _ Packard Bell 
Quimax DM-3014 Monitor 02 = PB&503MG Tatung MM1295 
$250.00 0S $255.00 | * $279.00 $289.00... -< Shey 

Diagonal screen size (inches) 13.25 10.75 11.257" ° 15 
Diagonal Image size (inches) 11.75 9.875 10.75 11.0 
Maximum resolution 640 x 480 640 x 480 640 x 480 800 x 600 
Bandwidth (MHz) 30 30 30 30 

Vertical scanning frequency (Hz) 50/60/70 60/70 §9.95/70.08 §0/60/70 
Horizontal scanning frequency (Hz) 31.47 31.47 31.47 31.47 
Text-mode color White White White White 

Case dimensions (Inches) 

Height 13.0 12.25 11.5 125 

Width 12.75 11.7 12.5 12.5 

Depth 13.25 12.6 11.5 12.5 
Tilt/swivel base e e e e 

Cable length (Inches) 66 72 63 60 

Cable detachable ie] 3° °o e 

INPUTS 

RGB °o 3° ie] °o 
Composite 1e) (eo) (e) (e) 

Separate synchronization ° ° °o e 

Ansiog e e e e 
Connector types 15-pin D-shell 15-pin D-sheil 15-pin D-shell 9- and 15-pin 

D-shelt 

CONTROLS 

Brightness e e e e 

Contrast e e@ e@ e 

Vertical position ° ° Oo e 

Vertical size Oo (e) (e) e 
Horizontal position e) (e) (e) e 
Horizontal size ° ie) ° e 

Text mode °o 3° fe) (e) 
Over/underscan ° ° (e) 3° i 
COMPATIBLE ADAPTERS 

CGAL alias) 275. (e) fo) fe) O 

MDA _ te) ° uO. x Oo 

EGA io) 1@] Oo te) 

VGA e e e e 

Hercules fe) oO ion (e) 

Apple Macintosh oO: ° (o) fo) 


|, Editor's Choe  @ Yes O-No 
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MONITORS 


MONOCHROME VGA MONITORS 


[4 Princeton 
Packard Bell Graphics Systems 
PB8505MG Zenith MM149-P NEC MultiSync GS TVM MG-11 Max-15 
$299.00 $299.00 $349.00 $349.00 $389.00 
11.5 12.75 12.5 12.75 12.5 
10.0 11.75 12.25 11.0 11.75 
640 x 480 640 x 480 640 x 480 1,024 x 768 1,024 x 768 
30 30 30 30 45 
50/60/70 60/70 50/60/70 45-75 45-120 
31.47 31.49 31.6 15-38 15-36 
White Amber or white Amber, green, or White White 
white 
12.25 10.25 13.25 13.0 12.25 
12.5 13.0 13.25 13.0 12.5 
12.25 12.75 13.0 14.75 13.0 
e ce) e e e 
41 72 64 69 73 
1@) (eo) e@ e e 
1) 1) e @) e 
to) ce) ce) .@) e 
te) ° ce) e e 
e e e e e 
15-pin D-shell 15-pin D-shell 9-pin D-shell 9- and 15-pin 9-, 15-, and 25- 
(includes 9/15- D-shell pin D-shell, RCA 
pin adapter) composite jack 
e e e e e 
e e@ e e e 
(e) e e e e 
1) ® e@ e e 
ce) e © oO e 
1@) e e@ e e 
to) (o ce) ce) e 
(e) ce) (e) @) e 
ro) (e) e .@) e 
to) ro) e re) ® 
ce) (@) e e @ 
e ®@ e e e 
to) 1@) e ce) e 
1@) °o ce) e e 
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Compaq Monochrome Video 
Graphics Monitor 

Compaq Computer Corp., 20555 SH 249, 
Houston, TX 77070; (713) 370-0670, (800) 231- 
0900. 

List Price: $255 

Requires: VGA adapter with 15-pin connector. 
Diagonal Screen Size: 10% inches 


CIRCLE 616 ON READER SERVICE CARD 


CTX-VGA Monochrome CM-24S2 

CTX international Inc., 161 Commerce Way, 
Wainut, CA 91789; (714) 595-6146. 

List Price: $199 

Requires: VGA adapter with 15-pin connector. 
Diagonal Screen Size: 12'/ inches 


CIRCLE 617 ON READER SERVICE CARD 


MONOCHROME VGA MONITORS 





The Compaq Monochrome Video Graphics 
Monitor has good glare protection and is a 
convenient size. A detachable tilt/swivel 

b ‘se and 72-inch cable add to the versatility 
of the 12-inch white-on-black monitor. 





CYX Intemational's CTX-VGA Monochrome 
CM-2482 is a very good buy with no 
distortion, clear images, and several extra 
screen adjustment controls. Available in 
white, amber, and green, the monitor comes 
with a 70-inch cable. 





however, is that if you don’t want the base, 
you don’t have to use it—good if you’re 
fitting the monitor on a shelf or in a space 
where the base either wouldn’t fit or 
wouldn’t be necessary. 

The screen brightness and contrast con- 
trols are located in the center of the right 
side of the case. The contrast control has a 
detent (a stop or click) in the middle of the 
adjustment range. The on/off switch is on 
the back of the monitor. 


TESTING THE COMPAQ 

In testing, the Compaq monitor separated 
the color boxes well and offered fine reso- 
lution. In our full-screen white-image-dis- 
tortion test, there was minor folding in the 
upper-left comer. 

It’s likely that few people buy Compaq 
monitors separately. Compaq isn’t in the 
monitor business; it’s in the computer 
business and sells monitors to accompany 
its computers. In most cases, then, you’d 
probably not consider buying this unit by 
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itself. If a black-and-white VGA monitor 
is what you need, however, because of 
preference or budget, rest assured that the 
Compaq unit is a competent performer. 


_ CTX INTERNATIONAL INC. 
CTX-VGA 
Monochrome 
CM-2482 


CTX Intemational’s entry in this grouping 
isn’t the least expensive, but it does every- 
thing well, has most of the right features, 
and comes at a fairly good price. 

At $199, the CTX-VGA Monochrome 
CM-2482 monitor is available with a 
white, green, or amber display; PC Labs 
evaluated the amber version. All of the 
CM-24S2s use chemical etching to cut 


down on glare; this worked well on the test 
unit as shown in the 90 Degrees Monitor 
Glare Test. 

The nondetachable video cable is 70- 
inches long—ample for most system-unit 
and monitor-placement arrangements. The 
cable has a 15-pin connector for VGA 
adapters only, common among this class 
of monitors. As usual, the maximum 
graphics resolution is 640 by 480. 


Bhi ROeD Giivelalive mer ty 
horizontal-position 
and vertical-size 


controls on the 


back—the type you 


have to reach into with 
a tiny screwdriver, but 


at least they’re there. 





The base tilts 20 degrees, which is 
standard, but swivels a miserly 90 degrees. 
If you’re going to show a display to some- 
one else, that person had better be on your 
side of the desk unless you want to pick up 
the monitor. 


HIDDEN POWER SWITCH 

The CM-24S82’s power switch is on the 
back (inconveniently), and the brightness 
and contrast controls are on the right side. 
There are horizontal-position and vertical- 
size controls on the back—the inconve- 
nient type you have to reach into with a 
tiny screwdriver to adjust, but at least 
they’ re there. 

The monitor produced unexceptional 
results on our tests. There was no distor- 
tion on the full-screen white-image-distor- 
tion test, and on the VGA Color Bars test, 
all of the color bars that were supposed to 
be displayed as distinct shades of gray in- 
deed were. The complex graphics image 
was very clear. 

It’s nice to work with products that de- 
liver what they’re supposed to. The CTX- 
2482 is a respectable choice at a fair price. 
If the company knocked $30 off the price, 
it would probably sell a lot more. 





the Compaq SLT/286 _. 


xo! MicroWAREHOUSE 


Now you can win this great new portable from Compagq’with 
40Mb/hard/drive’ and/dazzling VGA Screen. It/has All the 
features of'a desktop / yet fits on an airline table. just enter the 
MICRO WAREHOUSE GREAT COMPUTER GIVEAWAY. Your 
name is autématically entered into thé drawing Avhen you 
order/ Or jrist sehd us/the entry Louppn. 

‘Our helpful telephoné staff is waiting to take your call 


all me at 


— 1-800-367-7080. 


5 (1-890-DOS-7080) 


Inquiries 201-370-0518 
Fax#: 201-9055245 


Most-Fri: § a.m. fo 11 p.m. (E) 
Sat-Sug: 8 ash. to 8'p.m. 
MIQRO' WAREHOUSE™, 7000 Oak Street 
P.O. fiox A579, Lakewoes, N./ 08704 


I'm Ke ry 


ha 


& 


Computer Associates 
Supercalc 5 1.0 


BUSINESS 
Adobe Contact Software 


trator-Windows Version........... 


Appleuse Software 


Dp ~ * 


__ 4 Corel Systems 

ton : 23. | Corel DRAW!......... 
Dac Software 
Dac Easy Graph + Mate... 
Dac Easy Accounting 3.0 
Datastorm Technologies 
Procomm Plus................. 
Delrine Technologies 
PerFORM 2.0 Designer & Filler 
Digital Research 
GEM Artline 
Dow Jones & Company 
News/Retneval Membership Kit 
Enable Softwere 
Enable/OA 
Fifth Generetion 
Fastbeck Pius 2.01. 
Formworx Corp. 
Formworx w/ Fill & File 

| Fox Softwere 
Foxbase + Dev. Sys. 2.10 
Foxbase + 386 Dev. Sys. 2.1 


PerFORM 2.0 Designer & Filler 
(Delrina Tech.) 


Intuit 

Quicken 2.1 .. 

Lifetree 

Volkswniter 4 

Lord Publishing 
Ronstadt's Financials .... 
Lotus 

Agenda 1.0. 

Lotus 1-2-3 2.01 


| Lolus 1-2-3 3.0 
| Magellan 


Mece Ventures 
Managing Your Money 5.0 
Microgretx 

Designer 2.0 

Graph Plus 1.3 

Micro Logic 

Tornado 1.8. 
MicroPro 

Wordstar Pro. Rel. 5.5 
Microrim 

R:Base For DOS 2 
Microsoft 

Chart 3.0 «0.0... 
Word 5.0 


Take guesswork out of forms preparatu® 
with Perform’s true WYSIWYG dispiay and 
print features. The complete solution for 
forms management and filling, It offers 
advanced desktop publishing capabilities. 
(GEM graphic interface) and a full range of 
form templates, (Business) $149.. 


Avery 


Bloc Publishing 
Form Filler 2.0 


Boriend International 


|} Brightbill-Roberts 


Broderbund 
Nau ¢ 
ui y Jao 
central Point Software 
s Deluxe 5.1..... 3B 


Del 5 


Checkfree Corp. 


44 


Funk Software 

Allways 1.0...... 

Gibson Reseerch 

SpinRite ................ 

Individual Software 

Protessor DOS w/Smariguide 2.1 
Training for dBASE IV . 


Windows 286 2.1 
Windows 386 2.1 

Nolo Press 

Willmaker 3 

For The Reco 

Peachtree Software 
Peachtree Complete Il 4.2 
Peter Norton 


Norton Advanced Ulils 4.5 


Shipping - Your choice: 
Fast, dependable, overnigt 
ni t 


Ic A 
Power Up Software 
Address Book Plus 
Quick Sct J 
Prime Solutions 
Disk Technician Ac c 
Quarterdeck Office Sys. 
DESOView 2.25... ’ 
DI W 

Reference Software 


Gramm tk W121 








Micro Warehouse Give 
When you order by pt 


ye OF me: 
PC Tools Deluxe 5.1 (Central Point 
Software) Features Hard Disk Backup, 
[ ry and DOS Utilities, plus a 
€ Sie n 


CIRCLE 225 ON READER SERVICE CARD 
ICIAL ENTRY COUPON 
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Revolution Software 

Cruise Contd oo. cece ssececees 
Rightsoft 

Rightwriter 3.10.0... ccsssscsesoseee 
Samna 


Softkione 


Mirror Ml W/PIISM .........ccecccscsceresesoeee 49. 


Softlogic Solutione 
Disk Optimizer 4.05 
Software Carousel 3.0 ... 


CheckFree 


Chm Ore 


trina ETE 


>See 
——— 


CheckFree 1.17 (Checkfree Corp.) 

Now there is a very simple way to pay 
bills...CheckFree! Just enter your payment 
information using the menu-driven sofi- 
ware, send it through a modem and relax. 
No more writing checks, buyin, puying stamps 
and running to ie post office. ( iene) 
$29. 


Software Directions 
Sottsafe .. 


Softwere Publlehing 
Harvard Graphics 2.12 


Symantec 


TUMONGO 3.0 a sscss iscsesssieceiscsocsssseesoees 339. 


Grandview 1.0 
Q8&A3.0........ 
SQZ Plus 1.11 
Tops 

Tops Flashcard 
Netprint 2.0 ...... 
Tops-DOS 2.1 
Traveling Softwere 


Battery Watch 1.0 .......ccscsesecseccsorere 25. : 
a ...95.| Norton Guides: Assembly ..... 


_| Norton Editor 1.3..... 


DeskLink 2.21 


White Crane Syetems 
Brooklyn Bridge 2.0 (Ser.or Par.) ..... 
WordPerfect Corp. 


WordPerfect Library 2.0 ..........s000000.65. 


WordPerfect 5.0 .....cscee Sis ase 


Q & A 3.0 (Symantec) 

The Multi-user solution to file manage- 
ment plus word processing! WihQ &A 
you can handle up to 16 million records 
per file, create programmabie forms 
using math, statistical and financial 
functions, and request information in 
plain English. (Business) $199. 


secsesecvaveoeerse tA, 


‘Borlend 
‘Turbo Pascal Profess. Pack 5.5 ..159, 


-| 25 Cartridges In One 
.| (Pactfic Data Products) 


PFS First Choice 3.01 ccscccsscscsne "08.| Serene 


“| fonts and 
‘| including tegal, math, and 
-| scientific. Includes fonts 


XyQuest 

XyWrite Ill Plus 3.55 w/Menus 
Z-Soft 

PC Paintbrush IV ... 

Publishers Paintbrush VIS ood 


CAD/CAM 


American Small Bus. Company 
Design Cad 3D 2.1 

Generic Software 

Basic Home Design 

Generic CADD Lvl. 3w/Dot Plot 
MathSoft 


Math Cad 2.0 .u.......ccscscccssesssceseseees 199. 


DESKTOP PUBLISHING 


Aldus 
PageMaker 3.0 
Digital Research 


GEM Desktop Publisher 2.0 ........... 169. 


Software Publishing 

First Publisher 

Xerox 

Ventura Publisher 2.01 .0..........ccc0e 


LANGUAGES 


Internationel 


Turbo C Pro. Pack .. 
Turbo Pascal 5.5..... 
Microsoft 
QuickPascal .. 
Quick C 2.0 ... 
Quick Basic 4.5 


Compatible with 
virtually all word 


most popular lasers 
and transparent to 
software, this cartridge 
comes packed with 103 
symbot sets - 


and drawing tools for 


.| custom forms, spreadsheet 
_| and tax forms. $283. 


CS CONTMEE S24 cn catsnsnnswecsorsnsisonnsunnee 289. 


Peter Norton 


MEDIA 
Maxell ........00 


ACCESSORIES 


Abcom 
CPU & Monitor Dust Covers 
American Covers 


Mouse Mats .............0006 Gsssssecstostvastecsse 5. 


Curtle 

Computer Toolkit .... 
Anti-Glare Filters 

Ruby Plus w/Fax & Modem 
interex 

Cables & Gender Changers ........... 
Kensington 

Masterpiece Plus 

Printer Muffler 132 

Polerold 

Anti-Glare Filters 

Safe Power Systems 

250W Stand-by Power B.U. .. 
425W Stand-by Power B.U. .. 
Targue 

Leather Carrying Case 

Nylon Carrying Case........... 


DRIVES 


Archive 

40Mb Int. Tape Drive (AT or XT) ....325. 
CMS Kits for PC/XT 

30Mb Hard Drive (35ms) w/Ctrir 
40Mb Hard Drive (40ms) w/Ctrir 
lomege 

44Mb Storage Cartridge .... 
Bernoulli 11/44Mb Int. .......... 
Plus Development 

Plus Impulse 40Mb 

Plus Passport 20Mb...... 

TEAC 

5 1/4" 360K Floppy Drive 

3 1/2” 1.44Mb AT Floppy Drive 
3 1/2" Solutions for PC/XT 
1.44 Mb Floppy & Ctrir ..... 

720K Floppy & Ctrir 


EXPANSION & UPGRADES 


intel 

Aboveboard Plus 8 2Mb ..... 
Aboveboard Plus 8 I/O 2Mb .. 
Inboard 386/PC w/1Mb .... 
Co-Processors 

Orchid Technologies 

Tiny Turbo XT ra oes 
Paradise Systems 

VGA Professional Card 

VGA Plus Card .. 


INPUT DEVICES | 
Logitech 


| The New Mouse (bus/ser) ........ eee 


as, 


Visa and Mastercard accepted. 

Your credit card will not be charged until 
ur order is shipped. 
porate purehese orders subject to credit 


pproval. 
a pea are covered by 120 day iimited 


Cr re ie ents add 8% sales tax. N.J. res- 
ents add 6% sales tax 


SHIPPING 
® Within continentat U.S. - $3.00 per order for 
. 2 day service - except as noted below. 

C.0.D. orders (max. $1000) surcharge $3.00. 
Orders placed by 3:30 p.m. {E) weekdays for 
“in-stock” items ship same day. 
Overnight service available till 6 
UPS ground delivery and actu: 
charges apply for computer: 
Bernouili’s, tape back-ups 
printers. 

@ Alaska, Hawaii, outside continental U.S.. 
APO/FPO call for information 


“Detective software repiaced immediately. 
Hardware replaced or repaired at our 
discretion. 


Item avallability and nel pee Subject to 
change without notice. 


Software is not copy olseied except where 
marked by astensk. 


CONTEST RULES 1. Entries must be recetved on 
or betore 1/31/90. 2. Winner selected in random 


0 BS announce the; 
winner on of around 2/28/90. Winner will be 
notified by mail. Oates subject to change at the 
discretion of MWH. Ifunabie to contact any winner, 
an alternate will be selected by random drawing 
7. Contest is open to US residents, except where 
prohibited by law. Employees ot MWH and sup tiers| 
not eligible 6. Prizes - one Compag SLT 2 
640K RAM and 40Mb Hard Drive. 


Prectical Peripherals 
Modem 1200bd Int. w/Procomm.......65. 
Modem 2400SA External ........-..0000 174. 
Quadram 
JT Fax Board 4800 bd Int........... 215. 
The Complete PC 
The Complete Fax 4800bd 
The Complete Fax 9600bd 


MONITORS 
NEC 


Multisyne 2A .......00. 
Multisync 3D ... 


- | Zenith 
- | ZCM 1490 14” Flat Screen ..........00. 


Microeoft 
Mouse w/Paintbrush (bus/ser) 


Mouse w/Easy CAD 2.0 (bus/ser) .. 115. 
Mouse w/Wind. & Pt. br. (bus/ser) .. i 


Mouse w/Window 286 (bus/ser) 
The Complete PC 
Complete Hand Scanner 400 


MODEMS & FAX BOARDS 


GVC Chenel 
Mini Modem 2400bd AC/DC 
Everex 


PRINTERS 


Citizen 
120D and 180D........... ncoseneeee +. 139/159 


ee Panasonic 


KX-P1124 Dot Matix ........... 
KX-P1191 Dot Matrix ........... 
Pacific Data Products 

Plotter In A Cartridge ........... 
25 In One Cartridge ............. 


+e 345, 
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Practical Modem 

2400SA (Practical 

Peripherals) 

Transmit your data 

at 2400 baud o' 

ordinary phone lines 

with the 100% 

Hayes compatible 

Practtcal Modem 

2400SA. With 

support for pulse 

and tone dialing, full 

and haif duplex 

operation and most 

software, this easy-to-use modem is an 
excellent value. (Modems) $174. 





DATAFOX COMPUTER PRODUCTS 


Datafox DF-14S2 


The Datafox DF-14S2 monitor is a price- 
to-performance leader among many simi- 
lar units. At $159, the Datafox Computer 
Products unit isn’t the least expensive 
monitor in this batch, but it’s only $10 
more than the cheapest unit—below the 
average in price, though not in perform- 
ance. 

Admittedly, there was a slight folding 
in the upper-left corner of the screen in our 
full-screen white-image-distortion test, 
but it was so small that few users would 
ever notice. The color separation into 
shades of gray (VGA Color Bars test) and 
the complex line-graphics images (VGA 
Line Patterns test) were outstandingly 
clear, and the screen image was rock solid, 
so much so that it stood out among other 
monitors that just ‘‘seemed’’ steady. This 
is a pleasant monitor to work with. 


SHORT CABLE 

The DF-14S2 has a nondetachable 42-inch 
cable with a !5-pin plug for VGA adapters 
only. I'd rather have a longer cable to al- 
low more versatility in monitor placement 
without having to buy a cable extension. 
The built-in tilt/swivel base has a generous 
30 degrees of tilting and a full 360 degrees 
of swiveling motion. 

The 11-inch (diagonal image size) flat 
screen is available in either amber or paper 
white, both at the same price. The test unit 
was the paper-white version. The chemical 
etching process used for glare protection is 
effective and will help if your office has 
the fluorescent-light overkill that’s typical 
in offices. 

The power switch and the brightness 
and contrast controls are all located on the 
tight side of the monitor case. There are no 
other controls. 

At $159 list, the DF-14S2 is a good 
buy. I'll take mine in paper white, please. 


EPSON AMERICA INC. 
Epson VGA 
Monochrome 

You probably won’t buy an Epson Ameri- 


ca monitor all by itself. Epson is better 
known for its printers and computers, and 





MONOCHROME VGA MONITORS 


Datafox Computer Products, Division of Plerce- 
Phelps Inc., 2215 E. University, Phoenix, AZ 
85034; (800) 821-6317, (215) 879-7080. 

List Price: $159 

Requires: VGA adapter with 15-pin connector. 
Diagonal Screen Size: 1212 inches 
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Epson VGA Monochrome 

Epson Amenca Inc., 2780 Lomita Bivd., 
Torrance, CA 90505; (800) 922-8911. 

Ust Price: $249 

Requires: VGA adapter with 15-pin connector. 
Diagonal Screen Size: 11% inches 
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most of the monitors it sells are part of full 
computer system configurations. If you 
specify an Epson VGA Monochrome 
monitor when you buy an Epson comput- 
er, you'll probably be very happy. 

Ata standalone list price of $249, how- 
ever, the Epson VGA Monochrome moni- 
tor not only costs more than you'll pay for 
a no-name brand, it’s also pricier than the 
well-known Tandy brand. But since this 
monitor sells for less than the Compaq 
monochrome VGA display (although only 
$6 less!), some might see it as a low-cost 
altemative. 


GOOD PERFORMANCE 

Price aside, the Epson VGA Monochrome 
display performed reasonably well. The 
shade separation was very good, and the 
complex image resolution and sharpness 
on the VGA Line Patterns test was terrific. 
There was some bowing on the upper-left 
side of the full-screen white-image-distor- 






Datafox Computer Products’ Datafox DF- 
14S2 has a short cable and a bit of upper-left- 
comer folding, but otherwise this monitor has 
terrific resolution, a clear, steady paper-white 
image, and a great price. 





The Epson VGA Monochrome monitor has 
slight image bewing, though not enough to 
unnerve you unless you need higher-quality 
graphics than this category usually offers. 
Good shade separation, clear images, a 
180-degree tilt/swivel base, and a hefty 72- 
inch cable top off a good choice. 


tion test, but it wasn’t too noticeable. You 
certainly shouldn’t let this hold you back if 
you're going to use your computer for 
word processing, spreadsheet, or database 
work. 

The tilt/swivel base tilts about 20 de- 
grees and swivels a good 180 degrees. The 
attached 72-inch cable is the length we like 
to see, as it gives you the flexibility to 
move your system components around; 
you probably could stand the CPU on the 
floor and put the monitor in the middle of 
your desk or off to one side. The cable’s 
15-pin connector works with VGA adapt- 
ers only; the maximum graphics resolution 
is 640 by 480. 

The Epson has a white-on-black screen 
with no other colors available. The glare 
protection, accomplished with chemical 
etching, is only moderately effective. The 
power switch and the brightness and con- 
trast controls are all located on the right 
side of the monitor case. The brightness 
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control has a detent (a noticeable stop at 
the middle adjustment position). 

The Epson monochrome VGA screen 
isn’t a barn burner, but it doesn’t have to 
be. It performs adequately and is usually 
bundled or discounted with systems. 


GOLDSTAR TECHNOLOGY INC. 


GoldStar VGA 
Monochrome 1220W 


Close but not quite. The $199 GoldStar 
VGA Monochrome 1220W is a 12-inch 
monochrome VGA monitor that has all the 
right features, including a longer-than- 
usual 71-inch video cable with a 15-pin 
plug. Unfortunately, the 1220W did not do 
as good a job as most of the other monitors 
when tested at displaying distinct color 
bars as shades of gray. A VGA Line Pat- 
terns test image, using thin lines of differ- 
ent shades of gray, was also pretty fuzzy. 


NO DISCERNIBLE BOWING 

GoldStar did a fine job on the full-screen 
white-image-distortion test, with no dis- 
cemible bowing or folding in the comers. 
The paper-white monitor has an adequate 
amount of glare protection, achieved with 
a chemical etching process. 


GoldStar did a fine job 
on the full-screen 
white-image-distortion 
test, with no 


discernible folding in 


the corners. 


The GoldStar has a built-in tilt/swivel 
base that tilts approximately 20 degrees 
and swivels 180 degrees. Other than the 
power switch, the only user-adjustable 
controls are for contrast and brightness, the 
latter with a detent at the brightness mid- 
point. The maximum graphics resolution 
is 640 by 480. The 1220W is compatible 
with VGA adapters only. 

GoldStar monitors are manufactured in 
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MONOCHROME VGA MO! 


GoldStar VGA Monochrome 1220W 
GoldStar Technology Inc., 1130 E. Arques Ave , 
Sunnyvale, CA 94086; (408) 737-8575. 

List Price: $199 

Requires: VGA adapter with 15-pin connector. 
Diagonal Screen Size: 11% inches 
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HP Vectra VGA Monochrome 
Hewlett-Packard Co., Customer Information 
Center. Inquiry Fulfiliment Dept., 19310 
Prunendge Ave., Cupartino, CA 95014; (800) 
752-0900. 

List Price: $250 

— VGA adapter card with 9- or 15-pin 


Diagonal Berean Size: 1214 inches 
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Korea and are often included with comput- 
er systems as well as sold by themselves. 
The lower-than-average price is right, but 
the fuzzier-than-average image and rela- 
tive lack of shade separation keep the 
1220W from being a contender. 


HEWLETT-PACKARD CO. 
HP Vectra VGA 
Monochrome 


Hewlett-Packard Co.’s HP Vectra VGA 
Monochrome monitor is a lot to order if 
you're short of breath, but this $250 unit is 
long on features and high in performance. 
The Vectra includes a detachable, 9-pin 
input, a 63-inch video cable, and a 9-/15- 
pin adapter. An integral base with 20 de- 


GoidStar Technology's GoldStar VGA 
Monochrome 1220W meets the standard 
specs for monochrome VGA monitors but 
falls short for high-end graphics applications. 
The model includes a good 71-inch video 
cable and a tilt/swivel base with a greater- 
than-average range of movement. 





The HP Vectra VGA Monochrome monitor is 
a top-performing display available with an 
amber, green, or soft white screen. Fine 
shade separation, freedom trom image 
distortion, and a detachable cable top off a 
fine list of features. 


grees of tilt and 180 degrees of swivel is 
standard equipment with the system. 


COLOR SELECTION 

If you’re fussy about your monochrome’s 
single color (and many people have strong 
preferences), HP lets you choose among 
amber, green, and “‘soft’’ white displays. 
The test unit was green, in contrast to most 
of the other vendor-supplicd test units, 
which were paper white. The monitor’s 
case was one of the few two-tone units, 
with an eggshell back and a light-gray 
screen frame. The only user-adjustable 
controls are for brightness and contrast; 
both are located on the bottom right of the 
front of the case, and the power switch is 
on the bottom left of the front. 

There is hardly any glare at all, thanks 
to the chemically etched screen, and the 
Vectra’s maximum resolution is 640 by 
480 in graphics mode. In our VGA Color 


se 





Handy Scanner 3000 Plus 
Including PC Paintbrush Plus 









@ DFT iis-3000 pus i - 


HANDY SCANNER 
‘ The Handy Scanner 3000 Plus comes 
bundled with ZSoft's top-selling PC Paint- 
brush Plus and DFI's SCAN and ImageTools 
programs. PC Paintbrush Plus lets you paint, rotate, 
flip, invert, shrink, tilt, expand and add text into 
your scanned images. Using SCAN, you can save 


OEE EUING your images into TIFF, PCX, IMG, MSP, and CUT 


© WORD PROCESSING 

image files or convert between the formats. Using 
* DATA BASE APPLICATIONS ImageTools, you can interface the Handy Scanner 
¢ HIGH LEVEL LANGUAGE INTERFACE 3000 Plus with dBase IV, dBase Ill +, and compatibles 
* CAD APPLICATIONS : : 


such as Clipper, Foxbase or design custom 
applications using Microsoft C and QuickBASIC, 
or Turbo Pascal. 
Available as options are DFI's OCR package, 
‘ which reads mono or proportional spaced typeset 
di characters in English, German, French, and Spanish 
languages and a fast CAD conversion program that 
allows you to save and convert scanned images into 
CAD image formats. At DFI, we offer you the total 
scanning solution. The Handy Scanner 3000 Plus, a 
new age in scanning technology. 


DFI expands the world of desktop scanning with 
the oew Handy Scanner 3000 Plus. Consolida- 
ting all the advanced hardware features you 
have come to expect from the company that 
introduced hand scanners to the world, our 













USA. USA. USA, 
2544 Port Street, J SC Joanna Coun | 7925 NW 2lst St. 
‘West Sacramento |] East Brunewick 


‘West Germany ‘Unhed Kiegdom Teves 
Gotensts 13 32A Station Approech | 6F 266, Sang Chiang 
‘2000 Hamburg 1 | Hayes, Kem @R2 TEL | Rod, Tapa 








' ———o CASI, US.A | NI 08916, USA | Flonda 33128, USA. | Wes Germany | Unned Kingdom Taowan, H.O.C. 
tant, DFI gives total scanning 7 Te 916.372 1284 | Ted 201 390 2815 | Tel 305 477 19e8 |] Tet 040 234 706 | Tel Of 462 9290 Tek 02 543 6 
desktop publishing, word proctne’ data Fax 996 373-0221 | Fax: 201 390 2817 | Fax. 305 596 0607 | Fax 040.235 666 4 Fan 01 4627538 | Fax 2 $97 7458 


a ment and OFT and Handy Scanner are regstered Irademarks, and ImageTools © @ trademark o! Diamond Flower Electnc 
bi 7 i Instrument Co (USA), Inc PC Paintbrush i a regetered trademark o! ZSoR Corp All other names menboned are 
CAD applications trademaske of regrstered Irademarks ol thew respective compan ss. 
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Craig Bruce—a mannequin dealer 
in. Oakland, California—is normally far too busy 
to spend hours enhis desktop publications. 





o- 
iTEG 
























Norma! people can't function with their heads 
stuck ina manual, so we developed a publishing 
program that hardly needs one. M ANNEOUINS 


Normal! people expect to see on 
paper what they sow on the screen, : 
so we included Bitstream Font- 

ware” and full WYSIWYG display. 





Normal people can be graphic designers but 
usually aren't, so we provided the features most 
people need, not what they don’t 


Normal people have higher standards than 
sr Our program earned the name Finesse 


y . and costs only $179. 

_ . ¢, Each program 
comes witha 2}  sovings coupon 
for the Logitech Mouse and ScanMan handa- 
held scanner. 


For your nearest Finesse dealer, call: 


Yes“ —sinCalifornia: 





————— 800-552-8885 
» In Europe: 
++4]-21-869-96-56 - 
’ System requirements. IBM PC XT AT or 
Force raemaro Btstreo CIRCLE 182 Gneeer caatice CARD 





Bars test, the unit’s gray shade differentia- 
tion was very good (though in this case the 
shades were green). The full-screen white- 
image-distortion test showed nice, square 
comers with no perceptible distortion. 

You may not think of Hewlett-Packard 
as a monitor vendor; indeed, most of its 
monitors are sold with computer systems. 
The HP Vectra VGA Monochrome moni- 
tor, however, is a fine unit worth purchas- 
ing by itself. 


KOREA DATA SYSTEMS CO. LTD. 


KDS KD-14S2 


Korea Data Systems Co.’s KD-14S2 has 
recently had a price decrease, making it 
more competitive. This 14-inch, etched, 
flat-screen monitor now lists for $175, 
down from its earlier $199. The KDS is 
available with either a paper-white or am- 
ber screen; we tested only the paper-white 
version. 

The KD-14S2 performed well on both 
our full-screen white-image-distortion test 
and our VGA Color Bars test. There was 
no discernible distortion on the former and 
fairly good separation on the latter, comers 
were rock-solid, too. A fine-line complex 
graphic image was a bit on the fuzzy side, 
but probably not enough to be noticeable 
with text-based applications like word pro- 
cessors and spreadsheets. And in the Mon- 
itor Glare Tests, the KDS did best in the 30 
and 45 Degrees tasks. 

The attached video cable is on the short 
side at 47 inches. The 15-pin D-shell con- 
nector is for VGA adapters only, Maxi- 
mum graphics-mode resolution is 640 by 
480. Also, the KD-14S2 has a tilt/swivel 
base that tilts a relatively standard 20 de- 
grees but swivels a full 360 degrees for 
maximum versatility. 

As is usual for nonmultiscanning 
monochrome VGA monitors, the KD- 
1482 has adjustment controls only for 
brightness and contrast. Both controls are 
located on the right side of the monitor 
case, as is the power switch. 

At $175, the KD-1482 is one of the 
more-aggressively priced monochrome 
VGA monitors. The slight fuzziness in the 
test unit, if typical, won’t matter if you’re 
not planning on using the monitor for de- 
sign or graphics applications. Of course, if 
you do need the highest quality graphics, 
you'd probably be looking at a color moni- 
tor anyway. 


EEA] PC MAGAZINE AUGUST 1989 







MONOCHROME VGA MONITO 


KDSKD-14S2 
Korea Data Systems Co. Ltd , 6 Blackstone. 
Vatley Pl. Lincoin, Al 02865; (401) 334-0100. 
Ust Price: $175 

Requires: VGA adapter with 15-pin connector. 
Diagonal Screen Size: 121% inches 
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The KDS KD-14S2 is a good deal in a 14- 
inch flat-screen monitor. Despite a sight 
image fuzziness, the KDS has rock-solid 
comers and good gray-shade separation. Itis 
agood performer with the expected features, 
specifications, and controls. The base 
swivels a full 360 degrees. 


EDITOR'S CHOICE 


Imtec 1261L. 

Leading Technology Inc., 10430 SW Sth Ave.. 
Beaverton, OR 97005; (503) 646-3424, (800) 
999-5323. 





ListPrice: $149 
Requires: VGA adapter with 15-pin connector. 
Diagonal Screen Size: 11% inches 
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Leading Technology's Imtec 1261L is the 
price leader and has good shade separation, 
clear images, and no distortion. With a 62- 
inch cable and a 180-degree swivel, this 
paper-white screen display is a hard deal 

to beat. 


NEC MultiSyne GS 

NEC Home Electronics (U.S.A.} inc., Computer 
Products Division, 1255 Michael Dr., Wood Dale, 
IL 60191-1094; (312) 860-9500. 

List Price: $349 

Requires: CGA, MDA, EGA, VGA, or Hercules 
adapter with 9- or 15-pin connector 

Diagonal Screen Size: 12'2 inches 
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NEC Home Electronics’ multiscanning NEC 
MultiSync GS monitor performs beautifully, 
and it has a good 64-inch detachable cable, a 
full 360-degree swivel base, and lots of input 
and contro! flexibility. its only limitation ts the 
640- by 480-pixei maximum resolution while 
some of its competitors offer 1,024 by 768 
resolution at the same price level. 








Ke TODAY | 







i 
t 
YESTERDAY J 
: Today, you need VGA. Or maybe Extended VGA. 3 
Quadram believes you deserve mote. 


! 






1024 x 768 
Why settle for mere VGA? Or even Extended VGA? The 
256K Spectra gives you 64 colors at a resolution of 800 x 


4 600. And, with expansion to 512K, sixteen colors at the 
new graphics standard of tomorrow, 1024 x 768. 
Quad VGA Spectra has the flexibility and power to 


SPECTRA enhance both 8-bit machines and 286/386 systems. 





; ' Compatibility 
7 
The at ye gh a Naturally, Quad VGA Spectra is register-level compatible 
software for DOS users with Max Enw. with all accepted modes from Extended VGA down to 
$199 Value MDA. That means you can use yesterday's software as 
Limited Time Offer well as today’s and tomorrow’, 


Best of All, It’s From Quadram 


Quadram was in the graphics business back when screens 
were monochrome. And, we've provided our customers 


with a solid product in every that has evolved since. ~ 
In fact, our QuadEGA + and ProSync led the color revolu- 
tion and are still popular boards, We understand graphics. QUADRAM 


c ll U An inietigant Systema Company 
all Us . 
To find out where you can buy QuadVGA Spectra, We Don't Make Computers. 
call us at (404) 564-5566, And find out how We Make Them Better. 


to enjoy tomorrow, today. 


Trademark/Owner: ccntetee Penk {OMEGA ProSync, 
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LEADING TECHNOLOGY INC. 


Imtec1261L 


—— 


If you're looking for the least expensive 
VGA monitor you can find, stop right 
here. If you're also eliminating the moni- 
tors that gave us any distortion or shade- 
separation problems, this one stays in the 
game. The $149 Imtec 1261L even has a 
moderately long video cable and a gener- 


MONOCHROME VGA MONITORS 


ous 180-degree-swivel base. 

The Imtec’s base also tilts approximate- 
ly 20 degrees, the de facto standard with 
display monitors. The video cable has the 
expected 15-pin connector, works with 
VGA adapters only, and has a maximum 
resolution of 640 by 480 in graphics mode. 
The screen is chemically etched and has 
moderately good glare protection. 

What else do you need to know? Well, 


BENCHMARK TEST: VGA Monochrome Monitors 


The VGA Color Bars test determines.’ 
how well amonochrome VGA monitor 


can tell apart the 256 colors displayed 
by an IBM 8513 VGA color monitor 


using the PS/2 Modet 70-A21, As | 
of e 


shown here in 
each monitor, results varied, although 


most of these models fared well in de- . 


fining distinct shades of gray. - 

At the high end of gray-shade sepa- 
ration are monitors from companies 
like CTX, Leading Technology, Hew- 


lett-Packard, NEC, Tandy, Wyse, and 


Zenith. Several companies’ monitors, 


however, proved inconsistent from one ° 


mode] to another—as shown by those 


5 tl 








AOC MN413 “’ * -- 
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of Packard Bell, Tatung, and TVM. a 






Compaq Monochrome Graphics — 






CTX-VGA Monochrome CM-24S2 


GoldStar VGA Monochrome 1220W 


it comes in white only, and all of the con- 
trols (limited to power, contrast, and 
brightness) are on the right side. To be 
more precise, the controls are on the bot- 
tom-right side of the unit’s front, the point 
is that they’re all in the same convenient 
location. 

The first test unit we received had a se- 
vere vertical synchronization problem. 
Leading Technology (the Imtec vendor 
and not the same company as Leading 
Edge) immediately sent another unit, 






HP Vectra VGA Monochrome >: ; 


KDS KD-14S2 


Imtec 1261L 





NEC MultiSync GS 





Packard Bell PB8503MG ..... 


which performed without a flaw. Resolu- 
tion and image clarity were extremely 
good and there was no detectable image 
distortion. Shade separation was also 
above average. 

The Imtec’s only drawbacks showed up 
in the Monitor Glare Tests, where it scored 
high in the percentage of light reflected. 
Note, however, how similarly these moni- 
tors fared across the board. 

Overall, the Imtec 1261L is a darned 
good monitor at a great price. 


Magnavox 7BM749 


Relisys RE9S03 .... aA 


MONOCHROME VGA MONITORS 


ie HOME ELECTRONICS = 


NEC MultiSync GS 


Rwy 


Here’s a contender from the royal family 
of multiscanning monitors. NEC Home 
Electronics has been the recognized mar- 
ket leader in multisynchronous computer 


displays for 4 years, beginning with the 
original NEC MultiSync color EGA moni- 
tor and followed by further versions. 
NEC’s monochrome VGA monitor, the 
MultiSync GS, is a worthy representative 
of the line. 

The MultiSync GS’s $349 list price is a 
lot to pay if you’ re just looking for a mono- 
chrome VGA monitor, but if you want the 
flexibility and quality of a multisynchron- 
ous unit, the GS is in the middle of the cur- 
rent price range. Your $349 buys very 





AUGUST 1989 PC MAGAZINE [EZEy 








good performance; there’s no full-screen 
image distortion and almost total gray- 
scale shade separation (there were two dif- 
ferentiations the MultiSync GS failed to 
make). The VGA Line Patterns test image 
was gorgeous and steady. 

You can get the MultiSync GS with ei- 
ther an amber, green, or paper-white dis- 
play; the test unit had a white screen. NEC 
uses etching for glare protection, which 
proved to be very effective on this particu- 
lar screen. 

The detachable video cable is 64 inches 
long, a reasonable length. The cable has a 
9-pin connector on the computer end, but a 
9-/15-pin adapter is included. You can use 
this monitor with both RGB TTL and ana- 
log input ports. The MultiSync GS is com- 
patible with CGA, MDA, EGA, VGA, 
and Hercules video adapters. 


RESOLUTION FALLS SHORT 

The maximum graphics resolution on the 
NEC MultiSync GS is 640 by 480; it is the 
one area where the unit falls short. Most of 
the other heavy-hitter monochrome mul- 
tiscanning monitors have a maximum res- 
olution of 1,024 by 768. If the highest res- 
olution you’ re going to use is normal 


MONOCHROME VGA MONITORS 


VGA, then you’re all set, but the higher 
capabilities of the new Super VGA adapt- 
ers suggest that more is better. Besides, if 
the other guys have it, NEC should have it 
as well. Since NEC doesn’t often follow 
others in this field, 1 would look for an up- 
grade soon. 

The MultiSync GS’s tilt/swivel base 
has the typical 20-degree tilt range, but it 
swivels the full 360 degrees. This is one of 
the few monitors you can tum all the way 
around to show a screen to the person who 
sits in front of the desk. 

The NEC has lots of screen-adjustment 
controls, most of which are placed with the 
power switch on the top-right of the moni- 
tor’s front. The controls include bright- 
ness, contrast, vertical position and size, 
and horizontal position. There’s also a 
TTY/analog switch on the back of the 
case. 

Personally I’d wait for the 1,024-by- 
768 version of the NEC MultiSync GS, 
which I suspect is on the way. If the 640- 
by-480 limitation isn’t a factor for you, 
and if you want multiscanning, you have 
to consider the MultiSync GS. 


PACKARD BELL 
Packard Bell 
PB8503MG 
Packard Bell 
PB8505MG 


Packard Bell sells two 12-inch mono- 
chrome VGA monitors, the $279 
PB8503MG and the $299 PB8505MG. 
The differences between the two are rela- 
tively minor from a user’s standpoint. Nei- 
ther monitor is exceptional at displaying 
complex graphics, and both had noticeable 
problems with the distortion test. These 
two monitors could be fine for text-based 
applications, but prices at the higher end of 
the scale for nonmultiscanning monitors 
make the Packard Bell units questionable 
buys at best. 

Both the PB8503MG and the 
PB8505MG have white text screens and 
use a combination of dark tinting and 
chemical etching for glare protection, a 


technique that works well. Both monitors 


CO/SESSION’ 


IS THE FASTEST, 


EASIEST, 


MOST POWERFUL 
REMOTE COMPUTING 
SOFTWARE! 


Remote PCs need no longer remain remote with 
the powerful new features of CO/SESSION 3.1. 
CO/SESSION is the ideal solution for all your PC 
communication needs. 


HOME COMPUTING Use CO/SESSION to work at 
home and run your office PC as if you were there. Access 
files, execute DOS commands, run programs, print 
reports and more. 


CUSTOMER SUPPORT Provide on-site support 
and training to customers without moving an inch. 
CO/SESSION allows you to work with remote users as 
if you were there. 


NETWORK ACCESS Link remote users and offices 
to your network and enjoy on-line access to all the 
network resources. 

FILE TRANSFERS Transfer files by modem or 


direct cable. CO/SESSION is ideal for laptops, home 
and remote offices! 








AUTOMATED SESSIONS Add the ability to automate and 
schedule file transfers, printing and running of programs on remote 
PCs with SESSION/XL. 


BETTER THAN CARBON COPY PLUS COI/SESSION is up to 
400% faster, easier to use, more powertul and lockup free. If you're 
a current Carbon Copy user, ask about our upgrade program. You'll 
see the difference in minutes. 


IMMEDIATE AVAILABILITY Cail today for additional information 
on CO/SESSION and SESSION/XL or visit your nearest dealer and 
tell them you want the best in remote computing software. CO/SESSION 
can be purchased in single 

or two machine licenses. 


Te Reaiieaiaa® oN 
CALL-201-855-9440 


FAX-201-855-9608 Thon Technologies inc., 200 Middlesex Essex Turnpike Inelin, NU 08530 
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What 
A Spotless 
# Screen Does 
9} For Windows. 


Aspotless screen brightens 
Windows, and all your software. 
Measurably. That's why we use solid 
bars of color, instead of unconnected 
Bary) in our high-resolution 
CM-1430 monitors. 

As you can see in the close-ups on 
the left, there’s less black space 
between our bars than there is 
between their eee 33% less, to be 
exact. Less black space means more 
electrons are hitting the screen. And 
more electrons make deeper colors, 
whiter whites, sharper lines, and 
cleaner type. 

Combine that with a super-accurate 
one-gun Trinitron* tube, a tight 
26mm dot pitch, VGA and 8514/A 
pel aa and up to 1024x768 
resolution. You'll get a screen 
unmatched in clarity, precision, and 
beauty. And unapproachable in value. 
So, ask for the monitors with the spot- 
less reputation. Seiko Instruments. 


Call 1-800-888-0817 Ext. 101C 
information and a dealer near you. 





Theirs” 


Uuretouched Close-Up of a NEC MultiSyuc* Mouttor i } GA Mode. 





SS ae e 
Seiko Instruments @ 
Setho Instruments USA, lnc., PC Products Division, 1144 Ringwood Count, San Jose, CA 95131, (408) 922-5900. Trauiron is a registered trademark of Sony Corporation. 
oY 


MuluSyncis a registered trademark of NEC Home Electrontcs (USA} Inc. © If 
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Better is 


The new 16” MultiSyne° 4D and 20” 5D both offer compatibility with 


a wide range of graphics boards and computer systems. 








NEC's award-winning 
multiple frequency 
technology, now available 
in larger, digitally 
controlled, high-resolution 


color monitors, 


Both are optimized for the IBM PS/2, PC/AT/XT (and 100% compat- 


ibles) and the Macintosh II. Both offer a microprocessor-based digital 


control system for preset and custom graphics modes, automatic screen 


iecetyre «6 0 copeiersd waderers of HEC Mame Ewcemca (USA ine 


Computers and Communications 


bigger. 


configuration and optimal image. And both give you great resolution— 


the 4D, from VGA up to 1024 x 768; the 5D, from VGA to 1280 x 1024. 


<< 





The main difference: one is for large ideas. The other, for extra- 


Gas POATAT ond PRE ore coptiered Keaemerns of the Waenanonel Buenas Mentone Copmenan 


We © regatered trpdemart of 


Electronics (USA) Inc. 1-800-FONE-NEC. 


NEC 
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Packard Bell, 9425 Canoga Ave., Chatsworth, 
CA 91311; (818) 773-4400. 


Requires: VGA adapter with 15-pin connector. 
Diagonal Screen Size: 1174 inches 
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Requires: VGA adapter with 15-pin connector 
Diagonal Screen Size: 11'2inches 


CIRCLE 626 ON READER SERVICE CARD 


have attached cables with 15-pin connec- 
tors, though their cable lengths differ, and 
both have integra! tilt/swivel bases. 


PACKARD BELL PB8503MG 

The less expensive PB8503MG has a 63- 
inch cable—a reasonable length for reach- 
ing a CPU that’s standing on the floor. The 
PB8503MG's base tilts 20 degrees and 
swivels an ample 180 degrees, fine for 
pushing your monitor around to show to 
someone at an adjacent desk or chair, but 
not enough to show it to someone sitting in 
front of your desk without moving the 
whole monitor. 

The PB8503MG can receive either ana- 
log or separately synchronized video input 
signals, but its connector requires either a 
15-pin plug or an adapter. The maximum 
resolution is 640 by 480. 

The PB8503MG didn’t discriminate 
clearly among the bars in our VGA Color 
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Unacceptable screen-image tilting is 
troublesome for the Packard Bell 
PB8503MG. The white-on-black unit has a 
base that tits 20 degrees and swivels a full 
180 degrees. itis equipped with a 63-inch 
attached cable, long enough to reach floor- 
standing CPUs. 





The Packard Bell PB8505MG has minor 
bowing on both sides of the screen image, 
but otherwise it is fine, if pricey, for text- or 
number-based applications. A combination 
of dark tinting and chemical etching is not 
enough for effective glare protection. 


Bars test, leaving several groups either all 
white or all black. Worse still, the full- 
screen image was lower on the right side of 
the screen. With no user control to 
straighten the image out, one must lean to 
the right to keep aligned with the screen, 
an unacceptable situation. The VGA Line 
Patterns test image was also fuzzy. 

The PB8503MG’s power switch, as 
well as its brightness and contrast controls, 
are located on the right side of the case. 


PACKARD BELL PB8505MG 
The $299 PB8505MG has a more limited 
90-degree swivel base and a shorter, 41- 
inch video cable. The PB8505MG also re- 
ceives only analog input, although that 
won't matter if you use standard VGA 
adapters. The maximum resolution here, 
too, is 640 by 480. 

The PB8505MG has the same incom- 
plete color bar separation set as the 


PB8503MG, but it performed differently 
on the full-screen white-image-distortion 
test. The PB8505MG’s image was even 
from left to right, but there was noticeable 
bowing on each side. This idiosyncracy is 
less irritating than a tilted image, so this 
monitor is acceptable, though costly, for 
data-oriented applications using text and 
numbers. The complex graphic image was 
every bit as fuzzy on the PB8S0SMG as on 
the PB8503MG. 

The power switch on the PB8505MG is 
located on the right side, with the contrast 
and brightness controls on the left. 

Packard Bell’s monochrome VGA 
monitors aren’t competitive with units 
from other vendors. They cost too much 
for the level of shade separation and the 
graphics fuzziness they offer. Both also 
have image distortion, though in different 
forms. Either these models need to go back 
for reengineering or Packard Bell’s quality 
control needs upgrading. 


PHILIPS CONSUMER 
ELECTRONICS CO. 


Magnavox 
Professional VGA 
Display 7BM749 


The company many of us knew as Magna- 
vox is now owned by Philips Consumer 
Electronics Company, one of the largest 
electronics companies in the world. Its en- 
try in this review, however, is called the 
Magnavox Professional VGA Display 
7BM749, obviously going for Magna- 
vox's greater name recognition in the U.S. 
The 7BM749 is a fine unit at a middling 


ice. 

For $229 you get a flat, white-text 
screen with very little glare, thanks to ef- 
fective chemical etching. The attached 48- 
inch video cable has the usual 15-pin con- 
nector for VGA adapters and has a 
maximum 640-by-480 graphics resolu- 
tion. We sure wish everyone would agree 
to 60-inch-minimum video cables; 48 
inches is great for a desktop CPU but can 
be trouble if you want your system unit on 
the floor. Video extension cables are ex- 
pensive—tet’s all lobby for 5- to 6-foot 
video cables. 

On the other hand, the tilt/swivel base 
has a generous 180 degrees of swivel. The 
tilt range is the usual 20 degrees. 


A Few Words 
From [he Worlds 
Most Celebrated 

Graphics Software. 





Thank you. For those of you who haven't heard, 
Harvard Graphics from Software Publishing has gotten 
a lotof recognition from the trade press, Why, you may 
ask? Certainly our crisp, high-speed output helped 
influence InfoWorld readers to name us Product of the 
Year. And the easy access to so many chart and graphing 
options must have helped PC World’s audience give us their 

World Class Award for 





tion of the qualities that make 





the second year running. 

Actually it must have been all those 

ings and more. Otherwise why would PC Magazine call 

Harvard Graphics “the de facto standard” software for 
business graphics? 

of course, the experts arent the only ones who favor 
Harvard Graphics. In fact, with its growing popularity, 
Harvard Graphics has become the number-one selling business 
graphics software. 

And naturally wed like to invite those of you who 
haven't tried Harvard Graphics to call us fora free 
trial disk at the toll-free number below. 


In a matter of minutes, it'll give you a vivid demonstra- 






SOFFWARE 
us the graphics superpower. © BLISTIN 


FREE TRIAL DISK, CALL 1-800-345-2888, OPERATOR 53. FOR UPGRADE LITERATURE CALL 1-303-799-4900. 


© 1989 Software Publishing Corporatum, 1901 Landings De, Mountaun View, CA 94039-7210. 


Magnavox Professional VGA Olsplay 7BM749 
Philips Consumer Electronics Co., 1 Phihps Or., 
P.O. Box 14810, Knoxville, TN 37914-1810; 
(615) 475-0317. 

List Price: $229 

Requires: VGA adapter with 15-pin connector. 
Diagonal Screen Size: 12'2 inches 
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Princeton Graphics Systems Max-15 
Princeton Graphics Systems, 1100 
Northmeadow Pwy., Roswell, GA 30076; (404) 
475-2725, (800) 221-1490 (outside Georgia). 
List Price: $389 

Requires: CGA, MDA. EGA. VGA, Hercules, or 
Apple Macintosh adapter with 9- or 15-pin 
connector (both cables included). 

Oiagonal Screen Size: 12'/ inches 
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HIDDEN CONTROLS 

The power switch and the brightness and 
contrast controls are all on the bottom-right 
of the monitor’s front; the brightness and 
contrast controls are located behind a little 
door that’s more trouble than it’s worth. 
There’s nothing particularly awkward 
about the door, but who needs it? 

The 7BM749 had fine gray-shade sepa- 
ration and displayed a clear image on the 
VGA Line Pattems test. In the full-screen 
test, there was a barely perceptible bowing 
on each side; I’m sure I wouldn’t have no- 
ticed it had I not been looking carefully. 
For typical text applications, this factor 
will be meaningless if the performance of 
the test unit is typical. 

The Magnavox Professional VGA Dis- 
play 7BM749 works fine, costs just a bit 


B27] Pc MAGAZINE AUGUST 1989 


The Magnavox Professional VGA Display 
7BM749 from Philips Consumer Electronics 
Co. has slight bowing, but color separation is 
good and the images are clear. The white-on- 
black screen has litte glare. The base 
swivels 180 degrees, but the short 48-inch 
cable is a trade-off. 





The Princeton Graphics Systems Max-15 
has a 1,024- by 768-pixel maximum 
resolution and works with a wide variety of 
video adapters. This fairly expensive but 
extremely flexible monochrome VGA 
monitor is especially good if you need to 
share a multipurpose monitor. 


more than you’d like to pay, and is a safe 
choice for appropriate applications. If you 
need absolutely precise graphics display, 
maybe you should check around more. 


"PRINCETON GRAPHICS SYSTEMS 
Princeton Graphics _ 
| Systems Max-15 d 


‘ 
nna aE eae ae 


Princeton Graphics Systems is another 
monitor company that’s been around the 
minicomputer scene for a while. PGS 
made its name in the CGA world with its 
highly popular CGA color monitors. 
Princeton's entry in the monochrome 


PERFORMANCE 
Pe TESTS: VGA 
mms MONOCHROME 
MONITORS 






The VGA monochrome 
monitor you select 
must resist glare from 
your office’s ambient 
light in addition to 
displaying gray shades 
distinctly. in the . 
Monitor Glare tests, the 
Editor’s Choice TVM 
MG-11 proved best at 
withstanding glare from 
desk-lamp and ceiling 
lights. 


None of the monochrome VGA 
monitors tested showed an 
exceptional resistance to the type 
of glare you might expect from 
windows positioned behind your 
monitor, although CTX, 
Magnavox, and Princeton 
Graphics were the best in the 90 
Degrees test. Likewise, the 
results on the 45 Degrees test 
indicate little variation in the way 
they handled desk-lamp light. All 
of the monitors gave a strong 
showing on the 30 Degrees 
(ceiling light) test—with the TVM 
MG-11 and MG-14 and the 
Datafox DF-14S2 leading the 
field. 

High scores on the white-level 
intensity (small- and large-square) 
tests Indicate a wide degree of 
adjustability (contrast and 
brightness), with monitors like the 
TVM MG-11, the Quimax, the 
Compaq, and the Magnavox -- 
leading the group. Less - 
impressive were such monitors as 
the two Packard Bell units, the 
Epson, and the Tatung, each of 
which offers barely acceptable 
brightness and contrast controls. 


PC Labs tested the mono-chrome VGA 
monitars for monitor surface reflectivity, 
monitor glare. and white-level intensity using 
an IBM PS/2 Medel 70-A21 with its inte-grated 
VGA circuitry 





MONITOR GLARE TESTS 


Zero Distance Percentage of Light Reflected 


(a eevee OTST 
600 
400 


200 
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30 Degrees Percentage of Light Reflected 
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To measure monitor surface reflectivity. tha Zero Diatance test takes a reading of The 45 Degreea test places a diffused spotiight at a 45-degree angie to the 

rellected light using a reflecting densitometer placed directly on the screen surface monitor scraan to simuiate the piers from @ desk lamp The deel ee of the Felhcda 

The resulis are mdicative of the screan's ratlectivily when the effecis of screen hight energy that bounces back off the screen 16 @ spat meter Lower 

curvature ere eliminated A lower score inchcates thet less light is reflected from the nes indicate less monrtor glere 

screens surface The 90 Degrees test places ¢ diffused spotlight el e 90-degree angie to the 
grees tes! ploces a dittused spotlight at a 30-degree angie to the maontior screen to simulate the glare trom direct lighting such as that coming trom a 

moniter screen to simulata the glare trom office ceiling lamps The percentage ot window The percentage of the onginal bight energy that bounces back off the scree 


the onginal light anergy that bounces back off the screen is measured with a spot 66 measured with a spot moter Lowar readings indicate less monitor glara 
mater Lower readings indicata less monitor glara CONTINUES 
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MONOCHROME VGA MONITORS 


PERFORMANCE TESTS: VGA MONOCHROME MONITORS continuep 





WHITE-LEVEL INTENSITY TESTS 





Small-Square Relative Brightness (black = 1) 


BEST 





The Smati-Squere test uses the BASIC tanguago SCREEN and VIEW commands to 
create a small white square defined by the screen coordinates 160,120 and 479.359 A 
Spot meter measures the light intensity of the white square and of the black back- 
ground the background is then assigned a value of 1, end the relative brightness of the 
square is calculated Higher numbers indicate a wider range of contrast. 


range ot contrast. 


The Large-Squere test uses the BASIC lenguiege SCREEN end VIEW. 
commands to create a large white square defined by the screen coordinates 0,0 
and 639,479 A spol meter measures the light intensity of the while square and of 
the black background, the background ts then assigned a value of 1, end the 
felotve brightness of the square ts calculated Higher numbers indicate a wider 


ENDS 





VGA market is extremely flexible, but at 
$389 it’s not cheap. 

The Max-15 is a multiscanning white- 
screen monitor with a maximum graphics 
resolution of 1,024 by 768. It has a good 
270 degrees of swivel, two 73-inch video 
cables (one each for 9-pin and 15-pin video 
adapters), and lots of controls. The Max- 
15 works with almost every kind of video 
adapter, including CGA, MDA, EGA, 
VGA, Hercules (though Princeton doesn’t 
recommend it), and Apple Macintosh. 
There’s even a single-pin input for a com- 
posite RCA jack. 

Controls include horizontal and vertical 
position and size, reverse and normal 
switches, and over- and underscan for dif- 
ferent image sizes. 
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THE HITCH 
All of the above sounds very good, and 
there’s even a chemically etched screen 
that does a good job of cutting down on 
glare. One drawback with the Max-15, 
however, is its use of long-persistence 
phosphors, which cause slow image fade. 
Relatively slow fade is good for displaying 
steady-seeming alphanumeric characters, 
but it can drive you crazy with applications 
that move the screen contents a lot. The 
fade on the Max-15 is too slow for my 
taste—at times even scrolling lines in a 
text application left screen ghosts. The 
Max-15 distorted the image on our full- 
screen white-image-distortion test, with 
minor folding in both the upper corners. 
The color separation was very good, 


with the shade boxes clearly differentiated. 
The VGA Line Patterns test image was 
also very clear. 

The first Max-15 we looked at had sev- 
eral problems, including a keystoned 
screen image, poor shade separation, and 
fuzzy images. These problems were so ex- 
treme that we called Princeton for a second 
monitor, which gave the results described 
in this review. 

In sum, the Max-15 offers good per- 
formance overall, with an excellent array 
of adapter, cabling, and graphics standards 
to choose from. This monitor will be espe- 
cially appropriate if you have a variety of 
computers or display adapters in your or- 
ganization and want one or more mono- 
chrome VGA monitors that can be shared. 
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—— VRAMVGA. 
Brain dump without speed bumps. 


Think fast. Take your mind for a delivers up to 1024 x 768 in 16 colors Buy V-RAM VGA before 
spin. Run with it. It’s brain dump time. _non-interlaced and 800 x 600 in 256 August 31, 1989 and get a 256K 
That ecstatic moment in CAD when colors to rival co-processors costing V-RAM Upgrade Kit for $50.00! 





the work just flows. Until suddenly, thousands more. 
you hit the wall, victim of slow re-draw. And because V-RAM is 100% 
That's why Video Seven register-level VGA compatible, you 
created V-RAM VGA, alightning fast can still use your PC to manage 
screamer that uses our powerful projects, write proposals, and keep ae 
V7VGA chip as an expressway from —_- your books. Think about it. And 
your AD te ue screen, with no call your dealer during your next 
pause for re-draws. re-draw. Or contact Video Seven, \ hi 
Your eyes will appreciate 46221 Landing Parkway, Fremont, Vv I DEO S EVE N 
V-RAM VGA, too. The 512K version CA 94538 (415) 656-7800. A Headland Technology Ine brand. 


Video Seven, V RAM VGA, and V7VGA are trademarks of Headland Technology Inc Vanable frequency momtor required for grea 
erves the nght to change specifications without notice CAD drawings and models courtesy of Control Automaton, Inc , Davi 
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than 640 x 350 resolunon Headland ‘Technology Inc. 
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NOW YOU CAN DESIGN JUST 
ABOUT ANYTHING...INCLUDING 
YOUR OWN CADD SYSTEM! 
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Anyone con produce o com- 
puter-aided drafting and design 
packoge that sells for thousonds 
of dollars. But creating one 
thot’s fast, powerful, and afford- 
able takes real ingenuity. 

That's exactly what we’ve 
done at Generic Software” We 
sell the most widely used CADD 
progrom in the world for under 
$500. 





PC Magazine ronked it 
“Editors Choice’ in a face off 
with 17 low-cost CADD pack- 
oges. “This product is an out- 
standing value from every point 
of view ond is highly recom- 
mended.” “A paperback 
version of AutoCAD”, stoted 
PC Week. 

And our CADD progroms 
are just part of what we offer. 

You can start with Generic 
CADD Level 1" then odvance 
to other levels os your needs— 
ond skills—expand. 

And you con use our CADD 
add-ons, Utilities, ond symbols 
libraries to design the CADD 
system that fits your needs. 

You only pay for the func- 
tionolity you need, and the 
functionality you get has depth. 

Critic tested, market 
approved. Generic Software 
offers price, quolity, and sup- 
port. Match our customer 
support agoinst onyone! 

* Unconditionol 60-doy 
guarantee on most products 

¢ Unlimited free technical sup- 
porte Free monthly newspaper 
* Regulor updotes at modest 
prices. All adding up to prove 
that the only thing generic 
about us is the price. 

Call us for o free CADDolog™ 
or for the nome of your local 
dealer: 1-800-228-3601. 


Generic Software Inc., Level and Generic 
CADDO ore trademarks of Generic Software Inc., 
NI9N1 North Creek Parkway South, Bothell, WA 
98011. Macintosh is a trademark of Apple Com- 
puter Inc, 


Generic 
YY, 





QUIMAX SYSTEMS INC. 


Quimax DM-3014 


The main reason most people purchase 
computer components with little-known 
brand names is to save money. Quimax 
Systems’ $250 Quimax DM-3014 mono- 
chrome VGA monitor is a fine unit, but 
someone forgot to tell the company how to 
price it. It should be less expensive, by at 
least $75, in order to be competitive. 

The Quimax DM-3014 performed per- 
fectly, with no image distortion, great 
shade separation, and a very clear image 
on the VGA Line Patterns test. The nonde- 
tachable analog video cable with 15-pin 
VGA adapter connector is a healthy 66 
inches long. The DM-3014 works only 
with VGA adapters and has a 640 by 480 
maximum resolution in graphics mode. 
The monitor’s base tilts by about 20 de- 
grees and swivels an unusual but fine 150 
degrees. 

Quimax has the screen controls in an 
odd location: the power switch and the 
brightness and contrast controls are under 
the bottom-front edge of the monitor. The 
brightness and contrast controls both use 
slide switches. The chemical etching used 
for glare protection is fairly effective, 
though there was some noticeable glare. 
The text-mode color is white on a black 
background. 

The Quimax is a good monitor that does 
what it should. With a healthy price cut, it 
would be sure to give the competition a 
good challenge. 


RELISYS 


Relisys RE9503 


The $245 Relisys RE9503 is a 14-inch flat- 
screen monitor with a mixture of pretty 
good news and somewhat bad news. The 
good news is extra screen controls; the bad 
news is that they’re hard to adjust while 
watching the screen. More good news is a 
lack of detectable distortion in the full- 
screen white-image-distortion test. More 
bad news is that in the VGA Color Bars 
test, several of shade boxes are not 
differentiated adequately. And neither 
conclusion can be reached regarding PC 
Labs’ Monitor Glare Tests, where the Re- 
lisys model scored in the middle of the 


pack. 


MONOCHROME VGA 


Quimax DM-3014 

Quimax Systems Inc., 844 Dei Ray Ave., 
Sunnyvale, CA 94086; (800) 232-8282, (800) 
228-0530 (outside Calif.}. 

List Price: $250 

Requires: VGA adapter with 15-pin connector. 
Diagonal Screen Size: 13% inches 
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Relisye RE9S03 
Reksys, 320 S. Milpitas Bivd., Milpitas, CA 
95035; (408) 945-9000. 

Liet Price: $245 

Requires: VGA adapter with 15-pin connector. 
Diagonal Screen Size: 12% inches 
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The RE9503’s 71-inch nondetachable 
video cable with 15-pin VGA adapter is a 
great length for attaching to a computer 
system unit placed beside a desk. The 
screen is tinted, not etched, but the result- 
ing effect on glare is about the same as with 
the etched screens; in normal office use, 
there’s little noticeable glare. 


VARIETY OF CONTROLS 

In addition to the Relisys’ front-mounted 
brightness and contrast controls, there are 
also controls for vertical size and hold and 
horizontal! position on the back of the mon- 
itor case. The problem here is that the con- 
trols are recessed about 2 inch inside the 
case and are adjusted by inserting a narrow 
screwdriver into the holes in the case. 

The controls themselves feel as if they 
use rubber stems, because if you push too 
hard (which doesn’t take much) they move 
to the side and you lose your grip. Because 
of the care you must take to adjust the 







The Quimax DM-3014 offers very good 
performance with especially nice resolution. 
The 66-inch-long nondetachable analog 
video cable is generous: the base's 20- 
degree tilt range is typical, while the 150- 
degree Swivel is unusual but adequate. 


<a 





The Relisys RE9503 is an adequate 
monochrome VGA monitor, but its gray-scale 
shade separation isn't quite up to the 
competition. There are several beneficial yet 
awkward controls on the rear of the case. 


screen from the back, it’s difficult to cali- 
brate the display while watching the screen 
from the front. You have to either use a 
mirror or realize that the monitor’s extra 
controls aren’t intended for casual use and 
aren’t usually necessary for analog moni- 
tors anyway. 

There is a till/swivel base with a good 
180 degrees of swivel and a better-than- 
average 25 degrees of tilting. 

Maximum resolution with the RE9503 
is 640 by 480 in graphics mode; with the 
15-pin connector, this monitor is VGA- 
adapter compatible only. In general, the 
image is very good, but the lack of a full 
color (read: gray-scale) set indicates a 
slight graphics incompatibility, which 
isn’t acceptable for this product’s relative- 
ly high $245 price. 

The Relisys RE9503 is adequate for 
many purposes but is not recommended 
for applications requiring complex graph- 
ics and shade separation. 
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SAMSUNG ELECTRONICS 
AMERICA INC, 


Samsung ML2611 
Samsung ML4571 


Samsung has two fine monochrome VGA 
offerings for you. You can choose the 
smaller-screen ML2611 for $189 or the 
larger MLAS7I for $229. Both perform 
well and have the normal assortment of 
controls, features, and functions. No apol- 
ogies are necessary here: these are both 
good display devices. 

The ML2611 and ML4571 both have 
permanently attached 62-inch video cables 
with 15-pin connectors for VGA adapters 
only. The maximum resolution for both 
monitors is 640 by 480. 


No apologies are 
necessary for either 


of the two Samsung 


monochrome VGA 
models: these are both 
good display devices 
with the usual 
assortment of features. 





Both models come with controls only 
for brightness and contrast, and those, 
along with the power switch, are located 
on the bottom of the right side of the moni- 
tor case. The etched screens display white 
text on black backgrounds and have rea- 
sonably good glare protection. Both mod- 
els also have built-in tilt/swivel bases with 
20 degrees of tilting and 180 degrees of 
swivel. 

The only difference between the two 
Samsung monitors we tested, other than 
size and price, is a slight variation on the 
performance tests that had nothing to do 
with actual image quality. 

SAMSUNG ML 2611 
On the full-screen white-image-distortion 
test, the ML2611 had no discernible bow- 
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MONOCHROME VGA MONITORS 


OUTSMARTING THE SMART INTERFACE 


by Winn L. Rosch 

The connection between your VGA 
display adapter and monitor is 
smart—by using special signals, it tells 
your PC whether a color or mono- 
chrome VGA monitor is attached. 
Sometimes it can be too smart, howev- 
er, and prevent you from using familiar 
software. 

Although a monochrome VGA dis- 
play system is fully capable of running 
CGA, EGA, and VGA graphics, an oc- 
casional graphics program won't run on 
monochrome VGA systems. If you 
ever face a blank screen or an error 
message like **Program requires a 
graphics adapter,*’ you're the victim of 
such an incompatibility. But you can 
fight back with a couple of quick tricks. 


ROOT OF THE PROBLEM 

The refusal of some monochrome VGA 
systems to run graphics applications is a 
result of some graphics programs’ rely- 
ing on an old-fashioned method of 
checking whether you have a mono- 
chrome or color display adapter. The 
program checks a special equipment 
flag in your computer’s memory, locat- 
ed at absolute memory location 
0000:0463 (hexadecimal). 

A value of 0B4 (hex) at this location 
indicates that a monochrome display is 
active; 0D4 (hex) indicates a color dis- 
play. These numbers correspond to the 
least significant byte of base addresses 
of the registers of the video controller 
chips on IBM’s MDA and CGA video 
boards, which are 03B4 (hex) and 
03D4 (hex), respectively. 

When a program relies on the value 
that this flag waves, it’s certain to run 
into problems with a monochrome 
VGA system. Although new mono- 
chrome display systems (such as VGA) 
are graphics-ready, they still run the 
same monochrome flag up the pole as 
did the original nongraphics MDA. As 
a result, older graphics applications see 
the monochrome flag and assume that 
they cannot run, even though the equip- 
ment would allow them to. The prob- 
lem can be particularly baffling because 
more-recent graphics software—de- 
signed and written with full understand- 


ing of the VGA system—will execute 
without a hitch. 

Newer display systems add extra 
BIOS code to your computer contain- 
ing a dedicated function that programs 
can use to directly determine what kind 
of display equipment is installed in your 
system. IBM's PS/2 series VGA sys- 
tems, for example, include a specific 
function call—Interrupt 10 (hex), func- 
tion 1A (hex}—which will inform pro- 
grams of both the type of monitor and 
display adapter connected. Of course, 
for this feature to be useful, programs 
must be specifically written to take ad- 
vantage of it. Older programs, unaware 
of exotic new hardware or even the new 
function call, cannot avail themselves 
of its aid. 


TWO OPTIONS 

You have two options for working 
around this color/monochrome disso- 
nance. One is simple and will work 
with most programs—the DOS pro- 
gram MODE.COM will change the 
value stored in the display adapter flag. 
Executing the command MODE CO80 
at the DOS prompt will tell your system 
to load the value for a color display into 
the flag. If a program with graphics re- 
fuses to run on your monochrome dis- 
play, try executing this command be- 
fore running the application. 

To retum to normal monochrome 
operation when your backward-think- 
ing graphics application is done, simply 
type MODE MONO. 

Of course, the simple, software- 
only scheme has some shortcomings. If 
you don’t have a truly hardware-com- 
patible VGA display adapter, when you 
change the video mode (if the program 
will let you) you might not see anything 
on the screen because your software 
will be trying to use a video adapter you 
don’t have. 

Worse yet, some programs (several 
gamés among them) persist in isolating 
you from DOS, denying access to the 
MODE command. But you can out- 
smart these programs as well as the 
IBM display-type detection system by 
making a special adapter for your 








AGA 


Wire up this edapter cable and switch, and you can contro! 
whether your system thinks you have a monochrome or color 
VGA displey; only six conductors are required, even though VGA 
connectors have room for 15. Two pins—11 and 12 on the display 
adapter side of the cable—are used for coding whether you have a 
color or monochrome displey. When pin 11 is connected to e 
digital ground (conveniently available on pin 10), your system will 
assume you heve a color display. When pin 12 is grounded 
instead, your system will think you have a monochrome VGA 
display. Attach a switch to these pins as shown, and you'll be in 
charge of what kind of display your computer thinks Is attached. 


Display mode selector for monochrome VGA monitor cables 


Video 
adapter end 
RED VIDEO—not connected In monochrome 

2 | GREEN VIDEO 

BLUE VIDEO—not connected in monochrome 

RESERVED 
GROUND for self-test function 

RED RETURN—not connected In monochrome 

GREEN RETURN 


BLUE RETURN—not connected In monochrome 


NO CONNECTION 


11] - COLOR INDICATION” we 
fa -. MONOCHROME INDICATION ~s y 
13] “+ HORIZONTAL SYNC i: 
14 | oy) VERTICAL SYNC 5: - 


Dispia 
aly 


aia 





VGA-adapter-to-monitor cable. By 
changing a single connection, this 
adapter will make your system sense a 
color display instead of monochrome 
and load the base address of a color dis- 
play register into the monitor flag area. 

Once you’ve connected the adapter, 
the troublesome color programs will 
run, although mapping colors to mono- 
chrome may be far from optimal. Red 
and blue won't show, and different 
green tones will register as shades of 
gray, because only the signal wire 
meant for the green color gun is wired 
to the monochrome VGA display input. 

Incidentally, don’t try bridging the 
red, green, and blue signals together to 


-improve monochrome color rendition 


when making your adapter. Remem- 
ber, these are monochrome video sig- 
nals, which don’t add up the way you 
might think. Generally, the stronger 
signal prevails. Bridging together the 
signals also holds the potential of dam- 
aging your video adapter. 

Besides enabling your monochrome 
display to run color software, this 
adapter can make your system think a 
color display is monochrome (I don’t 
know why you’d want it to, however). 
Add a switch, and you—not some 
gray-flannel standard—can determine 
what your computer thinks. 

Note that the video base address is 
loaded into the display flag area only 
when your system boots or when you 
execute the MODE command to 
change displays. You can’t just flip the 
switch and assume your system will no- 
tice the change. You will have to run 
MODE.COM to do that. a 
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Samsung Electronics Amenca inc., 301 Mayhill 
St, Saddtebrook, NJ 07662, (201) 587-9600. 
Samsung ML2611 

List Price: $189 

Requires: VGA adapter with 15-pin connector. 
Diagonal! Screen Size: 11% inches 


CIRCLE 631 ON READER SERVICE CARD 


Tandy VGM-100 
Tandy Corp., 1800 One Tandy Center, Font 
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The Samsung ML2611 is a good deal, with 
clear images and fine shade separation: our 


only complaint is the need totumboththe 


bnghtness and contrast all the way up to 
distinguish shade separation. You get the 
features you expect for the price, like a 180- 
degree swiveling base. ar 





The Samsung ML4571 has a two-inch-larger 
screen than its sibling, the ML2611, and 
Offers the same fine performance ata $40; 
premium. The ML.4571 has no image 
distortion and separates shades of gray. 





Here's proof that a major vendor can deliver 
good quality at a reasonable price. Tandy 
Corp.'s Tandy VGM-100 gives steady, clear 
images with good shade separation anda - 


ing, folding, or other distortion. All shades 
of gray were also differentiated in the 
VGA Color Bars test, but the oddity was 
that, in order to clearly distinguish the 
shades, I had to tum the brightness and 
contrast controls up all the way. Otherwise 
images were very clear on both this and the 
VGA Line Pattems test. 


SAMSUNG ML4571 

The ML2611’s larger sibling had the same 
fine performance on the distortion and 
VGA Color Bars test, but it didn’t require 
boosting the brightness and contrast con- 
trols to achieve those results. 

In sum, though, we’d like to see these 
monitors costing about $30 to $40 less; this 
would make them great bargains, as both 
give you what you're looking for. 1’d go 
with the larger ML4571 just for its rela- 
tively bigger characters. But in either size, 
a Samsung should satisfy. 


TANDY CORP. 


Tandy VGM- 100° 


It’s too bad Tandy has to keep apologizing 
for its hobbyist image, because it sells a lot 
of computers to businesses. Now the com- 
pany even manufactures them for DEC 
and Panasonic. (How’s that for helping to 
reverse our trade-balance problem?) 
Tandy makes and sells lots of components, 
but this one, the Tandy VGM- 100, is espe- 
cially nice. 

To start with, the price is a reasonable 
$199.95. With a diagonal screen-image 
size of 11% inches, the tube and case are 
full-sized, but the unit weighs only 17 
pounds. The screen color is white on 
black. 

On both of our tests, the Tandy came 
through beautifully. On the VGA Color 
Bars test, all of the shades of gray were 
clearly differentiated and there was no visi- 
ble bowing, folding, or other problem on 
the full-screen white-image-distortion test. 
The VGA Line Patterns test image was 
very sharp and steady. 

The VGM-100 comes with a 72-inch 
video cable with a 15-pin connector for a 
VGA adapter, the only adapter type sup- 
ported by this model. The maximum reso- 
lution is the usual 640 by 480 in graphics 
mode. The coated screen gives good, 
though not outstanding, glare protection. 

There is no tilt/swivel base, a drawback 
for some users but certainly not for all. The 


Over The Years, 
We've Developed The Best 


Uliya Vision 1000. A 19-inchanalog- ” 
multi-syne with VGA andupip : 
1600 x 1200resolgton.,.° 


We made the first amber monitor 
forthe IBM PC: 

And the only 19-inch, multi- 
sync monitor to meet both IBM* and 
Apple* graphic standards, 

Now, we'te offering a family of 
high-resolution, monochrome and 
color IBM graphic standard monitors. 

The 19-inch Ultra Vision 1000 
offers extremely high resolution. 
Brilliant life-like colors. And the 
widest frequency range of any multi- 
sync monitor its size—so it works 
with virtually all graphic standards 
and resolutions. 

The 19-inch Crystal View 1901 
features our exclusive non-glare filter. 
It'sa high-resolution, monochrome 
system that handles two 82” x 11” 
pages of text ora B-size CAD drawing 
without scrolling or shrinking. Voted 
PC Magazine's “Editor's Choice” 


The 14-inch, color MultiVision 
770+. A multi-syne monitor with 
more image controls for maximum 
user comfort than any monitor its size. 

Coming soon, the Super Vision 
VGA: the best VGA monitor you're 
likely to see. 






PRODUCT 
Ultra Vision 1000 









Multiv ision 770+ 
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Cry stal View 1901 


4 Word Processing 
s[six]s[Sersie | 








Super ision VGA 


What you see here is only part of 
the picture, We have everything from 
12-inch monochrome to 19-inch, 
high-resolution color monitors. All 
with special non-glare filtering, 


Grystal View 190). 4.19-inch syshem 
Kohancement Fitter, built-in 
GGA. anaop 0 12803986 Teeolintion. 





superior brightness, and sharp focus 
across the entire screen. 

That's important. Since OSHA 
found 91% of the people using com- 
puter displays suffer from eye strain. 
Prompting state and local governments 
to respond with new work rules. 

With Taxan, the leader in meet- 
ing these new health requirements, 
you're already protected. 

Call 800-544-3888 for sales 
information and your nearest 
authorized Taxan dealer. Taxan USA 
Corporation, 161 Nortech Parkway, 
San Jose, CA 95134, (408) 946-3400, 

See why, in IBM monitors, one 
brand is clearly superior. 


TAXAN 


A Revolution in Graphics 


Taxan isa registered trademark of Taxan USA Corporation. IBM and IBM PC are registered trademarks of International Business Machines Corporation. Apple Is a registered trademark of 
Apple Computer, Inc. Monochrome screen courtesy of Xerox Corporation. 
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HP Laserjet Power Users: 
Maximize your printer power with 
Super Cartridge™ from IQ Engineering! 


—————— 
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aser printers are quiet, fast and remarkably — 

Les But if you use your laser printer |MAGAZINE| 
with its meager built-in fonts, you haven't i 

tapped your printer's power. Don't settle just for soft 

fonts and their inconvenient downloading delays or for 

a cartridge with only a few fonts. Instead, use a Super 

Cartridge to boost your printer productivity to the maxi- 

mum. You'll benefit from the broadest selection of fonts 

available in cartridge products as well as outstanding 

hand-tuned, high-quality fonts. 


SUPER CARTRIDGE 2, “Editor's Choice” ($699) 
—PC Magazine, June 13, 1989 
Designed for the HP LaserJet 1, 11D and 2000. Super Cartridge 2 offers 
the widest variety of fonts available in a single cartridge. 
© 17 typefaces, 4 to 30 points in size 


© International, math, technical, greek and legal symbols 
(Standard Roman-8 and IBM-PC symbol sets combined) 


© Portrait only (landscape identically available for $749 or a smaller set 
for $399) 


SUPER CARTRIDGE 1, “Best of 1988” ($399) 


— PC Magazine, January 17, 1989 

Highly compatible with all models of the HP LaserJet family, the Super 
Cartridge 1 was the first product to combine fonts from all standard font 
cartridges in a single cartridge. 

© All proportional fonts, portrait and landscape 

© Linedraw, legal and math fonts 

© 14 and 16 point presentation fonts 

© Outstanding documentation and wide support 


SUPER CARTRIDGE 1, Enhanced 
Compatible with all models of the HP LaserJet family which accept 
downloadable fonts, the Super Cartridge 1 Enhanced supplements the 
fonts found in the Super Cartridge 1 with over 100 soft fonts. 

© All bar codes and OCR-B 

© All tax cartridge fonts 

© 24 and 30 point presentation fonts 

Full Roman-8 symbol set with all European language characters 


($599) 


fm — 


EDITOR’S CHOICE 


IQ Engineering Super Gartridge | 2 





| June 13, 1969 


“IQ's cartridges surpass everything else on 
the market. They have the best and richest 
selection of well-drawn fonts, plusa full 
set of drivers, superb workmanship, and 
excellent compatibility. The ne plus ultra of 
font cartridges.” 


“IQ Engineering's Super Cartridge 2 contains 
all the LaserJet fonts most people will ever 
need for correspondence, presentations, 
spreadsheets, and even elaborate desktop 
publishing. Fonts and workmanship are 


‘et 
equally excellent. sees a 





CALL NOW 408-734-1161 
© fora free product catalog with font samples 
® for a copy of the PC Magazine review 
® to order or for a dealer near you 





IQ ENGINEERING 
= a ee ae 


The Super Cartridge © From 1Q Engineering © The Intelligent Choice 


10 Engineering ¢ 


586 Weddell Drive ® Sunnyvale * California 94089 © (408) 734-1161 


Laserjet are trabemarks of the Hewlett Packard Company [8M PC us wademark of the JBM Corparation 


Super Cartrage and IQ Regimerrang ae irabemarks of 10 Eapacer ng 
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power switch is on the right side, as are the 
brightness and contrast controls. There are 
no other user-adjustable controls. 

It’s nice to be able to give a recommen- 
dation without a single reservation. The 
Tandy VGM-100 performs beautifully, 
has a long cable, and is priced about right. 
Combine that with 18 million retail outlets 
for service, and how can you lose? 


TATUNG CO. OF AMERICA INC. 
Tatung MM1233° 
Tatung MM1433 
Tatung MM1295 


Tatung has the widest choice of mono- 
chrome VGA monitors of all the vendors 
we looked at in this review. Tatung sells 
two conventional fixed-frequency moni- 
tors—the MM1233 for $199 and the 
MM1433 for $249—and one multifre- 
quency (a.k.a. multisynchronous or mul- 
tiscanning) unit—the MM1295, which 
sells for $289. 

All three monitors have white-on-black 
screens, a base with 20 degrees of tilt and 
90 degrees of swivel, and an effective 
glare-prevention combination of dark tint- 
ing and chemical etching. On each moni- 
tor, the power switch is on the night side 
and the brightness and contrast controls are 
on the left side of the case. 

The MM1233 and MM1433 are ade- 
quate choices, but the MM1295 holds the 
distinction of being the least expensive of 
the multiscanning monochrome VGA 
monitors we looked at. 


TATUNG MM1233 

At $199, the Tatung MM1233 is at the 
price midpoint for fixed-frequency moni- 
tors. The MMI1233 has a short, 41-inch 
video cable with a 15-pin connector that 
works with VGA adapters only. The unit's 
maximum graphics-mode resolution is 
640 by 480. 

The MM1233 did fine on the full- 
screen white-image-distortion test, with no 
perceptible problems. It didn’t fare as well 
on the VGA Color Bars test, however, 
with several groups of color (shades) bars 
not differentiated, instead, they displayed 
all white or ail black. As a result, the VGA 
Line Patterns test graphic was fuzzy as 
well, which is an unacceptable feature at 
any price. 







MONOCHROME VGA MONITORS 


Tatung Co. of America Inc., 2850 El Presidio St., 
Long Beach, CA 90610; (800) 421-2929, (213) 
979-7055, ext. 210. 


Tatung MM1433 

List Price: $249 

Requires: VGA adapter with 15-pin connector. 
Diagonal Screen Size: 11% inches 
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Tatung MM1295 
List Price: $289 


' ee: weak makin 


The Tatung MM1233, a conventional fixed- 
frequency monitor, is best for text- and 

has a maximum graphics-mode resolution of 
640 by 480, includes a short 41-inch video 
cable with a 15-pin connector. 





Like its smaller sibling, the MM1233, the 
Teng Slee anna ne ey 
don't require high levels of graphics - 
resolution. The dark-tinted and chemical- 
etched screen produces pleasant soft white — 





The Tatung MM1295 has 800 by 800 
resolution and is a strong competitor in the 
multifrequency monitor race. This is the 
Tatung to buy if youneed high-level graphics; 
ee 
pin laid ow 
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Whatever selection 


O 3/2" format avallebla from ua. Specify 
when ordering. 

@ package includes both 51/4” and 3'/2" 
dieks. 

B 3/2” format avallabla from manufacturer 
by request. Call ua for detalle. 
CP—copy-protected, NCP—not copy-protected. 


The four-digit number next to each product 
(a the product’a ITEM NUMBER, Please refer 
to thia number when ordering. Thank you. 


SOFTWARE 
We only carry the latest versions of products. 


Version numbers in our ads are current at press 
time. 


Aldua ... NCP 
1332 OPageMaker3.0... ... ...... call 
Alphe Software ... NCP 
4103 AIphaWorks 1.0........ ... 109. 
§104 BIALPHA/our 1.0............. 319. 


Epson ... 1 year 

1-810 Priter—New! Providing superb prin rinting 
pebenmieel Wlaedek (iy cra e 

advanced SmartPark paper handling, anda 

very economical price. Perfect for home use 


or as a second printer at work 





Application Techniques ... NCP 





1214 Pizazz Plus 1.2. yes 75. 
Ashton-Tate ... NCP 

4450 OGBASEIV 1.0............... call 

1309 @MultiMate Adventage 111.0 .... 299. 
Autodesk ... NCP 

4519 DAutosketch 2.0............... 89. 
Bible Research ... NCP 

1464 OThe Word 4.2 (KUVorNIV)..... 159. 
Bloc Publishing ... NCP 

4796 OPersonal Lawyer 2.0 EE sui acotereeays 39. 

4801 OPopDrop3.1........... .... 32. 

1447 OFormTool2.01........ Fe): OS 

4594 DForm Filler 2.0. . cant . 89, 
Borland international ... NCP 

1827 @Superkey1.16...0 .... .. 69. 

1498 @TurboC2.0................. 99. 

4330 BTurboC Prof.Pack1.0......... 169. 

5335 BiTurboPascal5.5........ ... 99. 

4332 Turbo Pascal Prof. Pack 1.0...... 169. 

4329 Turbo Assembler & Debugger 1 0 99. 








Great American Software ... NCP 

OThe Accounting System 2.0-New! One-Write 
Plus Accounting 
top-rated, best-selling programs (Mastet, 
Accounts Receivable, and Accounts Payable). 









System includes three of our 


Easy set-up and operation ......... $179. 
1525 BSidekick Plus1.0............ 135. 
1826 @Sprint1.0...............,.. 135. 
1521 Quattro 1.01 w/SQZ!Plus 1.0... 165. 
1814 WiParadox3.0.,. ............. call 
Bourbaki ... NCP 

4524 OIDIR+ 3.02................. 49. 
Bridgeway Publishing ... NCP 

4386 OFastTrax3.9........... 2» 35. 
Broderbund ... CP 

1434 OPnntShop241.............. 39. 

1433 SMemory Mate 3.01R (NCP)... ... 45. 
Central Point ... NCP 

5039 [IPC Tools Deluxe 5.5 (new version) ibs 

§038 OCopyllPC5.0............... 
Chronos Software ... NCP 

4387 BWhoeWhateWhen 1.09 aad 119. 
Computer Associates ... NCP 

4934 l@SuperCalc51.0.... weep ote: 
Crosstalk Communications ... NCP 

2911 ORemote’?1.1....... 0....... 95. 

2908 OCrosstalk XVI3.7..... 0.2.0... 95. 

2909 CCrosstalkMK.41.1  ........ 124. 
Dac Software ... NCP 

1754 ODacEasyLight1.0........... 45. 

1756 ODac Easy Payroll3.0.......... 59. 

1748 (Dac Easy Accounting 3.0....... 59. 
Data Storm ... NCP 

4798 OPROCOMM PLUS 1.1B........ §2. 
Delrina Technology ... NCP 

4325 @PerFORM 2.0 (new version)... . 179. 
5th Generation ... NCP 

3950 Fastback Plus2.09 .......... 109. 
Fox Software ... NCP 

2233 eFoxbase Plus 2.1 (single user)... 209. 
Funk Software ... NCP 

2228 OSideways3.21............... 42. 

2229 [e\Worksheet Utilities 1.0......... 59. 

4479 DAllways1.0................. 85. 

5157 &lAllways for Symphony 1.0 785: 
Generel information ... NCP 

4118 BHotLineWwo2.1 ............ 49. 
Generic Software ... NCP 

2264 Basic Home Design3.0........ 35. 

4344 #iGenenc CADD Level21.1...... 89. 





4584 
2265 


4880 
4879 


2324 


2293 
2295 


2323 


2415 
2408 


2426 
2528 
5191 

2668 
§134 
2662 
4131 

2660 
2667 


4529 
2798 


2775 
2968 


2734 
2731 


2835 
5008 


2860 
2899 


@CADD Starter Kit 1.0 (inal. Leve/ 2) $109. 
Generic CADD Level3.1.1..... 179. 
Great Amarican Software ... NCP 

OThe Accounting System 2.0... .. 179, 
Payroll 2.05 89. 


MPC LOGOE.O oie cece e ees §9. 
Hayes ... NCP 
WSmartcomil3.0.............. 89. 
WSmartcomill 1.0. .......... 149. 
Hligraeve Software ... NCP 
DHyperACCESS 3.31... ...... 89. 
Individual Software ... NCP 
Typing Instructor Encore 2.13... . 19. 
OProfessor DOS 2.61........... 27, 
Intuit ... NCP 

WQuicken3.0.. ...........00, 35. 
Jevelin ... NCP 

BJavelin Plus 2.03 ............ 249, 
Lord Publishing ... NCP 
@Ronstadt's Financials 1.01... .. 125. 
Lotua ... NCP 

[Oh iy-Rc) i 1 eee ee ea call 
@Magellan1.0...............- 99. 
SIAIO TO). eeetsiess -s)a-aes ay ierocvepness 109. 
MAgendat.o................ 275, 
OF reelance Plus3.0........... 345. 
OSymphony 2.0.............. 459. 
MECA ... NCP 

Checkwrite Plus 1.0........... 29, 
OManaging Your Money 5.0... .. 119, 
Microcom ... NCP 

Gosibonseye Plus 5.0 (2 req.). . 

Micro Logic ... NCP 

OTornado 1 ce Pe Mi gS ss, ssf sis cevso 56. 
Microlytica ... NCP 
OWordFinder4.0......0........ 39. 


OGOfer 1.0 (text retrieval system). . 45 
Microrim ... NCP 
R:BASE for DOS (version 2.1)... 489 
fR:BASE Compiler 1.0 
Microsoft ... NCP 
DLearning DOS 2.0............ 35. 
OWindows 286 2.1.......... . 69 


Microsoft ... NCP 
hQuckPascal 1.0—Make io in 


Pascal easier. Object Onteni tk acid 
a the hypertext-based Quick Advisor help 

lepgey ation oir easy and intuitive. Source 
pee a 
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is your predilection. 























Personica ... NCP 3493 Protessional File 2.0... $189. 
3126 SeeMORE 2.0... . . $54. 4527 Office Writer6.1........ . 299. 
4328 OLook & Link 1.04... ... §9, 3482 @HarvardGraphics2.12 ....... 299. 
4384 OUltravision 1.1. . .. 79, 4669 Harvard Graphics Access. Pk 1.0 299. 
3124 DATBASE 1.22... .. . 119. 4284 Harvard Project Manager 3.0... 409. 
Petar Norton ... NCP Spinnaker ... NCP 
3152 @Norton Commandar 2.0....... . $2. 4441 OResumeKit1.29............. 25. 
3146 Advanced Utiitas4.5 ......... 89. 4444 @Splashi1.0................. 59. 
4150 Dan Bricklin's Demo Prog.21.0 109. Springboard ... NCP 
Quarterdeck ... NCP 3534 CNewsroomPro1.0...  ..... 45. 
3221 OExpanded Mamory Mgr. 386 4.2. 39. Symantec ... NCP 
3220 ODESQView 2.24.............. 79, 4732 BSQZ!Plus1.11............... 65. 
4586 ODESQView 3861.0........... 118. 3427 SQ&AWhite1.01............. 129. 
Reference Software ... NCP 3412 @Grandview1.0.............. 189, 
Intuit NCP 4396 OGrammatik lil 1.1 2.92; 425 |GO'WA SON: scm. ty. sage seein 219. 
= oe , Ralay Communications ... NCP 3431 OBreakthrough Timeline 3.0. .... 369. 
(Quicken 3.0—Forget financial hassles with 4851 ORalayGold3.0. _..... 149. T/Maker ... NCP 
Quicken, the world’s *1 selling finance Revolution Software ... NCP 4179 BClickArt Business Images ...... 45. 
software. It’s the absolutely fastest, easiest, 4480 VGA Dimmer 2.01 (screensaver). 19. 4185 BScrapbook+10............. 8s. 
most flexible way to do your small business S264 wens Control 3.02). +++ 39. 
or personal bookkeeping ..... $35. pon a 
pers KRECPING | 4155 Aightwritar 3.1. . 64, 
Samna ... NCP 
2904 OWorks 1.05 (with Checkwrite Pius) 99. 5148 DAmI10A .  ——..... 129. 
2900 Windows 386 2.1... ....... 129. Simon & Schuater ... NCP 
2890 @Multiplan4.o1........... 0. 135. 3314 Olyping Tutor IV 1.0... sa OB, 
2901 SWordSi0" .... eee cs 209. Softlogic Solutions ... NCP 
2856 Excel 2.1 (reg. 80286/80386)... 239. 3546 ODisk Optimizer 4.01..... eee. oh 
2891 @Project4.0................. 329. 3542 OSoftwaraCarousel3.0......... 49. 
LANGUAGES 4855 @FAICATIO....  ...0....... 69. 
5188 OQuickPascal1.0....... ..... 49. Software Pubilahing . NCP 
2894 OQuickBASIC 4.5.............. 69. 3495 Professional Plan 1. 02. gin. eee 59. 
2895 OQuickC 2.01 with Assembler ..... 69. 3499 OPFS:First Publisher2.1....... 79. 
2880 Macro Assemblar5.1.......... 99. 4342 @PFS:FirstGraphics1.0......... 89. 
2847 BBasicCompiler6.0.......... 199. 3478 @PFS:First Choica3.01......... 99. North Edge Software... NCP 
2859 BFortranCompiler5.0......... 289. 3496 @Professional Wiite2.1......... 139, | CTimeshps Ill 3.3—-Track every minute's efforts, 
2853 wCCompllarh.1 .... .... 299. then print the invoice and log the receivable 
Monogrem ... NCP all from the convenience of Timeslips II. 
206 “eh Smeg sea ee grostye O05: Menudriven and memory resident, this is 
4924 OSuperPC-Kwik3.2........... 49, -a must for your service business 
4925 OPC-Kwik PowerPak13.. ..... 79. 
Nantucket Software ... NCP TOPS ... NCP 
2970 Clipper (Summer '87) ..... .. 429, 3724 BNetPrint 2.0 (share printers) .... 119. 
New England Software ... NCP 3726 IBTOPS 214). orien. cosine e se 6 119. 
3004 [Graph-in-the-Box2.2...... 75: 3725 TOPS Repeater (extends network). 129. 
4337 "GGE-Statit-S oe ccs. othe 1§9. 3720 Flashcard 2.1 (AppleTalk network card; 
4336 WGBAnalytic 1.0. .......... 105. 1 year warranty) .............. 189. 
Nolo Press ... NCP Traveling Software ... NCP 
2982 OWillMaker3.0................ 35. 4190 Battary Watch 1.0(3'%" only)... . 27. 
5122 OForThaRecord1.0....... ... 35. Epson .. 1 year 3729 @LapLink Mac 2.0 (Mac-PC transfer) 79. 
North ii add ae NCP a c Si79 wEAplnkill, 6... cece ees 85. 
2987 OTimesips tll 3.3 . 169, | £Q-540 Panter—New! Including SmartPark 4891 @ViewLink1.0..........00.05- 95. 
Norton-Lambert ... NCP paper handling and 360 x 360 graphics 3727 @DeskLink2.21............... 99. 
4928 oe ustomar 3.9. 0. 135, printing resolution, the LO.510 gives you 9 re Inc. ... NCP 
4929 OClose-UpSuppon3.0.... ... 165. 3561 Tua IGH21 aye Ss <2. 
Owl International ... NCP features found in high-end a pin printers Vericomp ... NCP 
3080 OGuide2.0.......-......... 143, | ata very affordable price $349 3765 wSolBytes20.. ............ 35. 
Paperback Software ... NCP WordPertect Corp. ... NCP 
3142 OVP-Planner Plus2.0...... 145. 3799 WordPerfect Library 2.0........ 89. 
3138 OVP-Expert2.02 ............. 145. 1 800 [2 4 3 80 8 8 3798 WordPerfect Executive 1.0..... 129, 
Peul Mace ... NCP 7" a 3804 QWordPerfect5.0............. 239. 
2762 OMace Utilities 5.0 (DOS utilties) .. 55. 3805 WordPerfect Network5.0...... 349. 
4688 OMaceGold1.0..... ......... 72. AA PC Connection 3806 Additonal Network Stations 5.0 .. 84. 
PC Support Group ... NCP Faeinceu cme 6 Mill Street 630M WordStar USA ... NCP 
3208 Olightning4.82............... 39. Marlow, NH 03456 2825 OWordStar Prof, Release 5.5 .... 209. 
3209 Olucid3-D20..........-..... 59. SALES 603/446-7721 FAX 603/446-7791 5000 OUpgrade to Release 5.5........ 89. 
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Or if on reflection 








Ruby SPF-2 (6 outlets; 

EMI/RFI hiitered; 6 ft cord) . $55. 
Ruby-Plus SPF-2 Plus 

{w/FAX & modem protection) ..... 69. 
DCA ... 1 year 

irma 2 (3270 emulation board)... 729. 
Irma 2 MicroChannel.......... 729. 
Epson ... 1 year 

We are an authorized Epson Service 
Center. 

FX-850 (80 col., 264 cps, 9pin) .. . call 


FX-1050 (136 col., 264 cps, 9 pin). . call 
LQ-510 (80 col., 180 cps, 24 pin)... 349. 
LQ-850 (80 col., 264 cps, 24 pin). . call 
LQ-950 (110 col, 220 cps, 24 pin). . call 
LQ-1050 (736 col., 264 cps, 24 pin) call 
LQ-2550 (136 col., 333 cps, 24 pin) call 


LX-810 (80 col, 180. cps, 9 pin)... 199. 

Printer-to-IBM cable (6 feet)....... 15. 

Everex ... 1 year 

1200 Baud Internal Modem ...... 79. 

2400 Baud Internal Modem ..... 149, 

5th Ganaration ... 1 year 

Logical Connection 512k........ §29. 

Logica} Connection 1 Meg ...... 749, 

Hayea ... 2 years 

Personal Modem 1200 (with 

Smartcom EZ, 7 year warranty) 145. 
BVa0.006 cree cheese amen 289. 

Smartmodem 1200B (w/Smartcom Ii) 289. 

Smartmodem 12008 (hardware only) 259 

Smertmodem 2400 ............ 429, 

Smartmodem 2400B (w/Smartcom 1) 429, 

Smartmodem 2400B (hardware only) 399. 

Harcules ... 2 years 

Graphics Card Plus... ........ 189. 

VGA Car) S ER. 6 kiss ns 189. 

intal ... 5 years 

2400B InternalModem......... 159. 


2400B internal Modem 2 (for PS/2) 249. 
2400 Baud External Modem..... 179. 
Inboard 386/PC wii Meg... ... 599. 
Inboard 386/PC Piggyback 4 Meg 1249. 
Inboard 386/AT (req. inst. kit)... . 859. 


Software Publishing ... NCP 

(Harvard Graphics 2.12-The industry's best 
selling presentation graphics package because 
tegration of text, charts, 
graphics, drawings and high quality set 
of output $299. 


of its smooth in 


Spectrum Holobyte ... NCP 1707 
3467 fTetns (addicting mind teaser)... $24. 
4283 WFalcon/AT (F716 simulation) ..... 32. 1708 
S187 MMBVEMMEN. ses: Peeters 32. 
Stona & Assoc. ... NCP 
3436 Memory Master (ages 2-6)...... 22. 1761 
3435 fiMy Letters,Numbers,Words (2-6) 22. 1764 
§231 WPhonicsPlus................ 22. 
3439 D2nd Math (ages 7-76).......... 27, 
Sublogic ... NCP 
4653 OUpPeriscope............... 25. 1906 
3335 DuJet (requires CGA or EGA)...... 33. 1904 
Trua BASIC, inc. ... NCP 5183 
BKemeny/Kurtz Math Senes 1930 
each module ...........: eee 29, 4117 
Personics ... NCP 1917 
DiLook & Link 1.04—Build 1-23 models that span 4116 
across worksheets. Get dynamic linking and 5184 
consolidation and the ability to see a second 1052 
worksheet in a pop-up window. You can even ios 
2030 
Wordtech ... NCP 3952 
9810: DBA is eee 145. 4921 
Xerox ... NCP 
4539 Professional Extensions 1.0.... 399. 4763 
3812 (Ventura Publisher2.0......... call 
XTREE Co. ... NCP 2304 
4512 WXTREEPro1.1. ............ 69. 2305 
XYQUEST ... NCP ges OE i 2306 
4393 OXyWhte Ill Plus3.55.......... 229, | FX-1050 Pamer—Feature laden 136 column, 9 2307 
pin dot-matnx printer. SmartPark mode loads 2308 
RECREATIONAL/EDUCATIONAL single sheets without removing continuous 2309 
4 
Brodarbund ... CP che am iy Salt ee Gy 2318 
1413 GWhere in the World is Carmen etter quality (12 cpi mode) 5120 
SAnchegO? woe. re on es 25. 
1414 DWhere in the USA is Carmen 4696 
SanMOGO Mt scccakags eet 25. HARDWARE 2352 
1417. Where in Europe is Carmen 5119 
SAMOOQO scenes ge eo 29, 2346 
4948 BiJetFighter (by Velocity)......... 35. Manutfacturer’a standard ilmited 4646 
Electronic Arts ... CP warranty period for itema shown ia 2339 
5180 Dinosaur Discovery Kit (First Byte) 29. listed after aach compeny nama. 
5345 BMight & Megic Il (New World)... . 32. Some products in their line may 
1858 Ear Weaver Baseball1.5....... 32. have different warranty perioda. 
5181 BHillsfer (from SS............. 32. 
§124 W68BAttackSub. ............. 35. AST Research ... 2 years 
Microprose ... CP 1223 VWOMIN2C/SIP...... . 89. 
4454 (OF-19 Stealth Fighter........... 39 1302 SixPakPlus 64k C/S/P .. . . . 129. 
2725 OF-15StnkeEegle ........... 22. 4107 RAMpagePlus286512k. .... 419. 
Microsoft ... NCP 4105 RAMpage Plus MicroChannel 512k 469. 
2858 DFlight Simulator3.0........... 35. Compucabie ... 2 years 
Mindscape cP 1604 2-Position switch box . omnes 
4897 QGauntilet................... 29. 1605 3-Position switch box . . ne GO} 
4625 Colony (3'" not avadable)....... 33. Cuesta ... 1 year 
2752 Balance of Power 1990........ 33. 1608 Datasaver 400 Watt (standby power 
Parlor Software ... CP backup) me rere... ess cas 429, 
3159 OBridge Parlor2.3.. .......... 49. Curtis ... lifetima 
Siarra On-Lina ... CP 1681 CurtisClpCC-1................ 6. 
4752 wGoldRush.................. 25. 1686 Disk HolderDB-1............... 8. 
4455 Lersure SutLarryll .......... 33. 1718 3'z” DiskHolderDB-2........... 8. 
4345 [King's Quest IV (512k version) ... 33. 1704 PrinterStandPS-1.............. 18. 
4399 WManhunter...... .. ........ 33, 1713 FilteredSafeStnpSPF-3......... 24. 
4456 m@Police Questll............... 33. 1678 Universal Systern StandSS-3 ..... . 25. 
3404 MSpace Questll............... 33. 1694 EmeraldSP-2...... 0 ........ 36. 
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you need some direction. 


4266 
4267 
4272 
4339 


4275 
4857 


2375 
2374 
2368 
2370 
2369 
4750 
2371 
2372 


2581 
2582 
4972 
4973 
4974 


Above Board Plus 512k........ $419. 
Above Board Pius 0 512k...... 449. 
Above Board 2 Plus 512k ....... 469. 
Above Board Pius Piggyback 

wi2 Meg (upgrades to 6 Meg)... . . call 
Connection Coprocessor ....... 769. 
Visual Edge (improve the output of 

your HP Laserjet il) ............ 449. 
MATH COPROCESSORS 

8087 (for IBM-PC & XT)... ....... 95. 
8087-2 (for 8 MHz 8088 CPU's)... 139. 
80287 (for 6 MHz 80286 CPU's)... 149. 
80287-8 (for 8 MHz 80286 CPU's) . 219. 


80287-10 (for PS/2 Models 50 & 60) 259. 
80387SX (for 80386SX CPU's)... . 359. 
80387 (for 16 MHz 80386 CPU's). . 399. 
80387-20 (for 20 MHz 80386 CPU's)459. 
Kensington Microware ... 1 aad 


Masterpiece..... . 94. 
Masterpiece Plus... 00 ........ 109. 
Powerlree 10 ....... 4 > 19 
Powerlree 20 ........-....-... 29. 
Powerlree 50.0... eee 59. 


Epson ... 1 year 

FX-850 Primer" High speed, 80 column, 9 pin 
dot-matrix printer. Handles big printing jobs 
with ease and efficiency. Prints 264 cps and 
54 cps near letter quality (12 cpi mode) . call 








Key tronic ... 3 yeara 





Intel ... S years 
Intel’s new family of 2400 bys modems are 


100% 


ae 


24008 Classic (internal). 
OB Modem2 (internal Microchannel) 





2870 
2886 
2887 


2897 
2896 
2898 


2812 
4306 
4350 


4799 
5085 


3069 
4765 
4690 


5010 
s011 





Hayes compatible and priced right. 
NOEX (external) 


249. 


Microsoft ... lifetime 

Mach 20 (7 yr. wrty., ncludes free ale 
installation video) 
Mach 20 Disk Plus Option (floppy 


COMMOHGT) Mate. cts. 6 ape es, 5a. 69. 
Mach 20 Memory Plus Option 

(812k upgradeable to 3.5 Meg)... 339. 
Mouse with Paintbrush .... .... k 
Mouse with Easy CAD.......... 125. 


Mouse with Windows 286 2.1 
Mouse Syatams ... Ilfetims 
OmniMouse (serial only; 7 year wrty) a 
PC Mouse II w/PC Paint + 
PC Mouse II w/Autosketch 
NEC ... 2yesrs 
Multisyne 2A (VGA Monitor) 
Multisyne 3-D Monitor... .. 0.2... 
Orchid Technologiea ... 4 yaars 
Tiny Turbo 286 (accelerator board) 219. 


- 139. 





Designer 800 VGA (360 x 480)... 249. 
ProDesigner VGA (800 x 600)... . 319. 
Pacific Rim ... 1 yesr 

1,2 Meg External (for PS/2's)..... 215. 
360k External 54” Drive ....... 179. 


3101 


3100 
4149 
3097 


3103 


3102 
5285 


4542 


3166 
§143 


4561 
4562 
4563 


5111 
5109 


4899 
4901 


4889 
4885 
4887 
5140 


3684 
4856 


4958 


3776 
3778 
4193 
4194 


Orchid Technologi 


Practical Peripharals ... 5 years 
1200 Baud Internal Modem 

(with PROCOMM) $69. 
1200 Baud External Modem (mmi) . a 
P/Link (extends par. print signal) . . 
Microbuffer Inline (par. prt 


[W116 727 ee en 135. 
2400 Baud Internal Modem 

(with PROCOMM).........,... 139. 
2400 Baud External Modem. .... 179. 
2400 Baud External MNP Modem 
(UEBIS) es. Ae coca 

2400 Baud internal Modem for 

Goths ee . 229. 
Princston Graphics we fl year 
Ultrasyne (800 x 600 max. res.)... 549. 
Quadram ... 1 year 

JT-FAX 9600... ..,.. . 549. 


Safe Power Syatama we 2 years 

Safe 250W (standby power bkup) 249. 
Safe 425W (standby power bkup) 369. 
Safe 500W (standby power bkup) 495. 
SOTA Technology ... 2 yesrs 

SOTA 2861-12 (12 MHz accelerator) 299. 


SOTA VGA/NG6 (with 256k) ....... 299. 
Targus ... lifetime 

Nylon Laptop carrying case ...... 55. 
Leather Laptop carryingcase.... 139, 


TheCompiste PC ... 2yesrs 
TheComplete Hand Scanner 400 . 159. 
TheComplete Answering Machine 219. 


TheComplete FAX 9600........ 429. 
TheCompilete Page Scanner.... 549. 
Toshiba ... 1 year 

T1000 Laptop (80088, 6.4 ibs.) ..... call 


T3100E Laptop (80286, 12 MHz, 2 


eee Ted decearedsekeser so:8 $33 3349, 


Video7 ... 5 yesrs 
VEGA Deluxe (supports 640x480). 219. 


VEGA VGA. 0... ee signece eens 287. 
FastWnte VGA (includes 256k)... . 319. 
VRAM VGA (includes 256k) .... . 469. 


CS ave 


4 years 
ProDesigner VGA (8 and 16 bit) and Designer 800 


VGA bit) cards provide affordable support 
for standard and extended VGA modes. 





2537 101 Keyboard..... 0. ...... 99. PC Power & Cooling Sya. ... Tyr 
4518 101 PlusKeyboard..  ........ 99. REPLACEMENT POWER SUPPLIES 
Kraft ... Syesrs 3202 Turbo Cool 150 (25°- 40° cooler) 129. 
2603 Three-button Joystick........... 33. 3205 Turbo Cool 250 (25°- 30° cooler) 169. 
2597 High Speed Joystick Adapter Card. 25. 3200 Silencer 150 (8496 noise reduction) 115. 
KYE Intarnational ... lifetime 3201 Silencer 200 (69% norse reduction) 149. 
4127 Dyna Mouse GM6+ (w/Dr. Halo lll). 49. 4514 TurboCool375....... ....... 299. 
4675 GM6000 Mouse (350-7050 dpi) ... 59. PC Support Group ... 1 year 
Logitech ... lifetime 3211 Breakthrough 286-8 (8 MHz 
4145 Senes 2 Mouse (for PS/2's)....... accelerator) 6.6... 6. eee 299. 
4388 ClearCase Mouse (seria/onily)... . . 3210 Breakthrough 288-12 (12 MHz 
5151 NewHIREZ Mouse (C9)......... accelerator) 6... 6... ee eee 379. 
5152 Mouse wiPaint Show (C9)........ 99 
4297 ScanMan (hand held scammer) ... 219. 1- 800/243- 8088 
Magnavox ... 2 years 
5051 VGA Adapter (9AV6I0) ......... 259. 
4758 13” CGA Monitor (8CM515) ..... 269. Mi PC Connection 
4760 13” H-Res Monitor (9CMO53) ... 369. Sectemciet! 6 Mill Street 630M 
4761 13" VGA Monitor (9CMO62).... . 389. Marlow, NH 03456 
4762 13" VGA Monitor (9CMO82).... . 449 SALES 603/446-7721 FAX 603/446-7791 
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We're your Connection. 


2285 
2286 
2281 

2287 
4554 


4624 





DRIVES 
IOMEGA ... 1 year 


Bernoulli |i Single 20 Meg Internal $767. 
Bernoulli li Single 44 Meg Internal 995. 
Bernoulli {| Dual 20 Meg External 1659. 


20 Meg Certridge Tripak (5'4").. . 169. 
44 Meg Certridge Tripak (514")... 259. 


PC 2 Cardiyes siege scisnyre: terete 
PC2B Card (bootable card for 

POT TAT iis. awagiorsiiswssse sevens 229. 
PC4 Card (for PS/2 Model 
50/60/70/80). . . 299. 
Mountain Computer . ase 1 year 

40 Meg Internal Tepe Drive...... 379. 
40 Meg External Tape Dnve ..... 479, 
40 Meg External Tepe Dnve 

with Power Supply ............ 569. 
40 Meg Data Cartridges 

(pre-formetted) ..........0.5... 35. 
Plus Development ... 2 years 
Hardeard 20 Meg (49 ms)...... . 549. 
Herdcard 40 Meg (28 ms)....... 699. 


impulse 40 Meg Int. Drive (72ms) 679. 
Impulse 80 Meg Int. Drive (12 ms) 899. 
229. 


Impulse Controller (required) .... 
Seagste ... 1 yesr 

FREE PCTV® Hard Drive installation 
Tape with purchase of 20, 30 or 40 Meg 
Seagate drive for the IBM PC (not for 
Al). Beta or VHS. 

20 Meg Internal Hard Drive ST225 
(w/controlier and cables, 65 ms) .. 299 
30 Meg Internal Hard Drive ST238 


(w/controlier and cables, 65 ms) . . 319. 
40 Meg Internal HD ST251 for AT 
(AOS). ooo «. soins eee cons 369. 
40 Meg Internal HD ST251 for XT 
(w/controlier and cables, 40 ms) . . 419. 
40 Meg Internal HD ST251-1 for AT 
PEM) res «0.613, hag secre 379 


80 Meg Internal HD ST4096 for AT 


4950 
4951 

4670 
4326 
3650 


4755 


1676 


1019 
1050 


TEAC ... 1 year 

PC, XT 360k Dnve 64") 9. 
720k Drive (specify XT or AT, 32") . ue 
1.44 Meg Drive for XT (3'%2")...... 99. 
1.44 Meg Drive for AT (includes Bastech 


software utilities, 37/2" copy prot.) . 119. 
Toshiba ... 1 yesr 

AT 360k Drive (5%9............ 85. 
AT 1.2 Meg Drive (5%) ......... 99. 


AT 1.44 Meg Drive (3'2", 
includes Bastech software utilities) 119. 


MISCELLANEOUS 


CompuServe 
CompuServe Informetion Service . . 
Cables ... lifetime 

Smartmodem-to-AT cable (9 feet) .. 1 
Parallel Panter cable (15 feet) 


24, 


TheComplete Page Scanner—Add full-page 


cs) 


Bian to your desktop publishing 


and 


imilies. Scans up to 82" x 14", 200 


or 300 dpi. SmartScan software can resize, 


scale, rotate, crop, edit and more .. . . 








$589. 


Practical Peri ie aie 


2400SA MNP rdability to 
the world of hardware sg ty 
error-free data transmission. Also supports 
100% Hayes compatible 2400 bps standard 





MEMORY 


3248 256k DRAMs (120 nanosecond)... call 
3241 256k x9SIMMs (100 nanosecond) call 
4366 1 Meg x9SIMMs (100 nanosecond) call 
4705 1Meg Chips (100 nanosecond) .. . call 


OUR POLICY 


@ We accept VISA and MASTERCARD only. 

@ No surcharge added for credit card orders. 

@ Your card's not charged until we ship 

@ If we must ship a partial order, we never charge 
freight on the shipment{s) that complete the order (in 
the U.S). 

@ No sales tax 

® ANUS shipments insured: no additional charge 

@ APO/FPO orders shipped 1st Class Mad. 

@ Internatonal orders US $250 mirumum. 

@ Upon receipt and approval, personal and company 


RRMA ciaatehe eke Reinier Ne eran che DISKS checks now clear the same day for mmeckate shipment 
of your order 
All disks have a lifetime warrenty. ° cor max. $1000. Cash, castver's check, or money 
" 
a a DS/DD Disks (360k) «wey _ 
Uji MD2D ( 10 disks per box)... .. . lire to 12 yi we “ ee ranty Hou vs ae 00109:00, 
3291 Sony (10 disks perbox).......... 12. of Saturday 9:00 to § 30. You can call our business 
2789 Maxell MD2-D (10 disks per box)... 13. offices at 603/446-3383 Monday through Friday 9:00 
4192 Verbatim Datalife (10 disks per box). 13. 105.30 
51." DS/High Density Disks 
2212 Ci MOEHD (10d ks per box)... 22 oo elaliee 
1 ‘Uy! isks per same ee: 
3770 Verbatim Dataltfe (10 disks per box). 22. Note: Hocounts on net erms pay actual shipping. 
3292 Sony (10 disks perbox).......... 23. © For inters, Bernoulh Boxes, computers, 
2790 Maxell MD2-HD (10 disks per box) . 23. * arunerdames pay actual charges, Cal for UPS 
3/2" DS/DD Diskettes (720k) 2nd-Day & Next-Day-Arr 
3297 Sony (10 disks per box).......... 16. © For all other tems, add $3 per order to cover UPS 
2214 Fuji (10 disks per box)........... 17. Shipping For such tems, we automahcally use UPS 
3772 Verbatim (10 disks per box)....... 17, 2nd-Day-Aw at no extra charge if you are more than 2 
2792 Maxell (10 disks per box). .... 17. ie ey us by UPS ground. 
31/2” DS/High-Density Diskettes © For moritors, printers, Bernoulh Boxes, and 
(1.44 Meg) actual UPS Biue charge will be added. For all other 
3298 Sony (10 disks per box)... . 39. tems, add $3 per order 
2215 Fuji (10 disks perbox)......0.... 39. Alaska and outside Continental US: 
2793 Maxell (10 disks per box)......... 39. © Call 603/446-3383 for information. 
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Cool. 


Make code, not war. 
(Or, tune in, turn on, boot up.) 
xactly twenty summers ago, thousands of two- 
E legged creatures of the so-called “hippie” per- 
suasion converged on a farm near Woodstock, NY 
(pop. 8,000) for three days of peace, love, and rock and 
roll. In a similar vein, a few four-legged creatures of the 
“furrie” persuasion converge every year on Marlow, NH 
(pop. 559) for their own festival of freedom. For while it’s 
true that most survivors of the 60's have chained their 
unbridled spirits to conventional 9-5 jobs, our eternally- 
hip, and decidedly long-haired mascots continue 
dancing to the beat of a very different drummer. 


Buy, with a little help from 

your friends. 

In the 60’s, many people explored 
the wonders of the universe with 
mind-altering drugs. Today, most 
people rely on mind-bending micros. 
Admittedly, it’s safer to artificially 
expand your memory board than 
your consciousness. Nevertheless, 
it's still wise to have an experienced 





guide when exploring the complex wonders of PCs, XTs, 
and ATs. Which is why we maintain a crack crew of 
drug-free technical specialists (many of whom were 
mere toddlers in 1969) to guide you through every step 
of your computer path. Whether you want speed, power, 
or maybe just to see more of those pretty colors...strictly 
for business reasons, of course. 


You probably think this ad is about you. 
Don’t you? 
Sure, you got your car phone, your cappucino machine, 
and your condo in Curacao, but you're not really cool 
‘till you're New Hampshire cool. Find out how with a 
free cassette ee “Speak N’Hampsha Like a Native; 
by our neighbor Fritz Wetherbee, 
noted National Public Radio 
correspondent on New England 
oddities. It’s free with any order of 
$500 or more between now and 
September 30. 

Just call 1-800/243-8088 or 
1-603/446-7721, M-F 9:00 to 9:00; 
Saturday to 5:30. If you’re planning 
to visit, please call ahead. 


Learn the secrets of Marlow’s hip and famous with 
“Speak Like a Native.” Offer not available 
to accounts on net terms. One per customer. 
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If you're using a screen only for data, 
word processing, or spreadsheet applica- 
tions, the MM1233 is fine, but it’s not a 
good choice for applications requiring 
high-resolution graphics. 


TATUNG MM1433 

The MM1433 is generally similar to the 
MM1233, with a few exceptions. First of 
all, it costs $50 more ($249, to be exact). 
The MM1433 is also 2 inches bigger than 
the MM1233, with a nominal 14-inch 
screen size, 

The other differences are a 2-inch-long- 
er cable (still short at 43 inches), a rear- 
mounted horizontal-position control, and a 
reverse/normal switch—also on the 
back—that swaps screen foreground and 
background colors. 

The MM1433 performs just like the 
MM1233, with less-than-perfect shade 
separation but good results on the distor- 
tion test. This monitor too is fine for data, 
poor for graphics. The model also per- 
formed well across three out of four of PC 
Labs’ Monitor Glare Tests. 


TATUNG MM1295 

The MM1295 is the Tatung to consider if 
you want VGA quality and will be work- 
ing with graphics, With a maximum reso- 
lution of 800 by 600 (sometimes called Su- 
per VGA), the MM1295 has a higher top 
end than the other models. And as men- 
tioned, the MM1295 is also the least ex- 
pensive multiscanning monitor that we 
looked at. 

Besides offering higher resolution, the 
MM1295 had very clear separation in the 
VGA Color Bars test and a resulting clear 
hi-res complex-graphic image. There was 
no distortion on the full-screen white- 
image-distortion test. 

The MM1295 comes with two cables, a 
9-pin and a 15-pin, each 60 inches long. 
The MM1295 can work with both EGA 
and VGA adapter cards, widening its ap- 
plication possibilities. 


THE BOTTOM LINE 

The two conventional, fixed-frequency 
Tatung monitors, the MM!233 and 
MM1433, are only OK because of their 
shade separation limitations and are out- 
performed by several less-expensive com- 
petitors. The Tatung MM1!295, however, 
would prove itself a much better choice. At 
$289, the MM1295 costs less than the 
NEC, TVM, or Princeton Graphics Sys- 
tems monitors and will still display up to 
Super VGA resolution. 
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MONOCHROME VGA MONITORS 


FACT FILE 







TVM Professional Monitor Corp., 1109 W. 9th St., 
Upland, CA 91786; (714) 985-4788. 


TVM MG-14 

List Price: $249 

Requires: VGA adapter with 15-pin connector. 
Diagonai Screen Size: 12% inches 
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TVM MG-11 
List Price: $349 

Requires: VGA or EGA adapter with 9- or 15-pin 
connector. 

Diagonal Screen Size: 12% inches 
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TVM PROFESSIONAL MONITOR 
CORP. 


TVM MG-14 
TVM MG-I1 


TVM makes two varieties of VGA mono- 
chrome monitor: the standard analog TVM 
MG- 14, costing $249, and the multiscan- 
ning TVM MG-11, costing $349. Both 
use 14-inch (diagonal measure) screens 
and have actual image sizes of approxi- 
mately 11 inches. Based on the features 
and performance in our testing, the more 
expensive TVM MG-11 is the better buy 
of the two—based on not only features but 
also PC Labs’ tests for image distortion 
and glare resistance. 


The TVM MG-14 offers very good glare 
protection, courtesy of its dark tinting and 
chemical etching. Standard controls for 
brightness and contrast are on the left side, 
while a honzontal phase control (which 
moves the image from left to right) is located 
on the back of the unit. 


The TVM MG-11 is an attention-getting 
multisynchronous unit with great 
performance and 1,024 by 768 maximum 
resolution. There's a great deal to like in this 
monitor, with its screen image controls, both 
9- and 15-pin video cables, and compatibility 
with Macintosh video adapters. 


TVM MG-14 

The $249 MG-14 is at the top of the price 
range for straight analog monitors. Unfor- 
tunately, the unit doesn’t perform at the 
top level. 

The paper-white MG-14 did a fine job 
on the full-screen white-image-distortion 
test, producing nice, straight lines and 
edges. On the VGA Color Bars test, how- 
ever, there were several groups of bars that 
weren’t separated; they were displayed as 
either all black or all white. Partly as a re- 
sult of the color-separation problem, the 
VGA Line Patterns test graphic, which 
uses many lines of different shades, looks 
a bit fuzzy. When you can spend half the 
price of this monitor (at list) and get better 
performance, it’s hard to get too excited 
about the TVM MG- 14. 

The tilt/swivel base moves up and 


Either Way You Look at It, 


Peachtree Accounting Saves You Money. 





PEACHTREE’S 
DOUBLE BONUS 
BUNDLE 


Includes Peachtree Complete II 
plus 
Peachtree Data Query If 


JUST 
$298 


SAVE $100 


With PDQ H Enhanced You Can: 
© Create on-screen inquiries to display data 
© Present data in line or bar graphs 
® Use any of over 20 pre-defined reports 


© Modify pre-defined reports and save 
the formats 


© Create your own reports and save the 
rmats 


® Transfer accounting information to 


spreadsheet and database programs like 
GBASE IT® and Lotus 1-2-3° 


And More! 


A Recent Survey by the 
American Institute of 
CPAs Reports More 


Accountants Use and 
Recommend Peachtree 
Than Any Other 
Accounting System! 





Call Now to Order 
1-800-247-3224 


(or call 1-404-564-5800) 





hen it comes to accounting software, no one offers you more for 
your money than Peachtree. Now we're offering you two ways to 
buy our best-selling accounting software — and two great ways to save. 

Peachtree Complete™ Il is our premier business accounting system. 
Designed and soid as a $5,000 accounting system, the iatest version of 
Complete Ii represents a vastly expanded and greatly improved package 
that sells for an unbelievably low $199. Find out what over 250,000 
satisfied users already know — no other accounting system offers so much 
for so little. 

And now, for businesses who want to make the most of their 
accounting information, Peachtree’s Doubie Bonus Bundie gives you 
Peachtree Complete I] Accounting plus its own custom reporting tool, 
Peachtree Data Query II™ Enhanced. The Double Bonus Bundle includes 
both systems — reguiariy priced at $199 each—-for just $298. That’s 

asanings of $100! Either way, Peachtree offers you the most accounting you can get for your software 
dollar. 

Peachtree Compiete Il is a comprehensive accounting system developed to meet the needs 
of small- to medium-size businesses. It comes with eight high-power modules that may be used 
individually, or fully integrated for maximum accounting efficiency: 

© General Ledger ® Accounts Payabie ® Inventory © Fixed Assets 
© Accounts Receivabie ® Invoicing ® Job Cost © Payroii 

And Peachtree Complete I is designed using the latest software innovations, like full-color 
scrolling reference tables, pop-up windows, and short-cut keyed menus. We've expanded to 
allow an unlimited number of companies, added service invoicing, range printing, and more. 

Peachtree Compiete Il’s error handling is quick and easy, with plain English messages and 
suggestions. Context-sensitive Smart HELP is on-line, all the time. And as always, Complete II 
comes with the most thorough documentation—a separate quick-start Installation Guide, 
Accounting Primer, seven-volume Reference Library, and extensive on-line tutorials on each 
module — all at no extra charge. 

Now you can extend the power of your Peachtree accounting to inciude custom reporting 
and analysis, and save even more money! Order the Double Bonus Bundie and you'll get 
Peachtree Complete II, plus Peachtree Data Query II Enhanced, for just $298. 

PDQ lets you turn raw figures into highly sophisticated reports, allowing you safe, easy access 
to valuable information from all eight Peachtree Compiete II modules. PDQ’s simple, clear approach 
gives you maximum controi and flexibiiity. You tell PDQ what information you need, and PDQ 
looks through your accounting files, finds it, and presents it to you any way you want it—on 
screen or printed, as a graph, in report form, or ready for export to another software package. 

You can begin creating reports in just minutes, thanks to ali new user instructions and on- 
line practice sessions that lead you through the system and build confidence as you go. With 
Peachtree’s Double Bonus Bundle, accounting and custom reporting go hand-in-hand, and that 
makes good business sense. 

MONEY BACK GUARANTEE. We stand behind Peachtree Compiete II and PDQ II with a toll- 
free hotline for technical support ($1 per minute, $20 minimum on your credit card) and a 30-day 
money-back guarantee when you buy directly from Peachtree. If for any reason you’re not satisfied, 
you can return your package within 30 days for a prompt refund. That’s the Peachtree Software 
promise. A $25 restocking fee appiies to all returns. 

Peachtree Compiete II: the Business Accounting System for just $199, and Peachtree's Doubie 
Bonus Bundie for just $298. Either way you iook at it, Peachtree Software saves you money. Order 
today! 

HARDWARE SPECIFICATIONS: Requires PC/MS-DOS version 2 0 or higher with 384K of usable memory (512K required with DOS 3.3) anda 
a hard disk. For use with the IBM® PC, PC XT, PX AT, Personal System/2™and compatibies.3 V2” media optionally available. Not 
PY prot . 


Lotus 1-2-3 ts a registered trademark of Lotus Development Corporation. dBASE is a registered trademark of Ashton- Tate Corporation. 1BM ts 
a registered trademark and Personal System/2 is a trademark of International Business Machines. 
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PEACHTREE 
COMPLETE I 


STILL ONLY 


$199 


© Chart of Accounts includes 
76 suggested and 26,000 
user-defined accounts. 
© Comparative financial statements. 


Accounts Receivable & Invoicing 
® Maintains open item or balance 
customers. 
© Up to 14,400 customers. 
© Prints product or service invoices. 


Accounts Payable 
© Partial payments of invoices. 
© Up to 14,000 vendors. 
© Checks printed with uniimited invoice 
listing on stub. 


Inventory 
© Supports average and standard 
costing methods 
® Up to 19,500 inventory items. 


Fixed Assets 
© Handles 13,000 assets and 13 methods 
of depreciation. 


Job Cost ’ 
© Tracks costs and profitability on 2 
job-by -job basis. 


Payroll 
© Built-in current year tax tabies. 
© Prints checks, W-2s and more. 
© Processes up to 3,900 employees. 


And More! 





To Order by Mail Add $12.50 Shipping and Handling’ 
(In Georgia add applicable sales tax.) 


Peachtree Software 


4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
* Telephone number required on all orders. 


Magicsync 


Introduces the latest 
in state-of-the-art 
technology in VGA, 
Multisyne, Full Page 
& 19" monitors, and 
3 years warranty*. 


A Manufacturing 
& Design Team 
That Offers The 

Best Margin For 
Your Business. 


Features: 
IBM** PC, PS/2, MAC 
Compatible. 

Highest resolution. 

(up to 1280 x 1024) 

Fastest scan rate. 

(up to 64KHz in Hor., 90Hz in 
Ver.) 

Compatible w/CGA, MDA, 
HGC**, EGA, VGA, PGA. 


For mare information, please call or write to: 


17845 Shoat rae Ste Eo 
ne: CA 9271 


* Umit 
“IBM, HGC are trade mark for BM and Hercules. 
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Trem, © Imtec 1261L 
© TVM MG-14 


At first glance, it’s difficult to tell one 
monochrome VGA display from 
another. As long as they can display 
images in 640- by 480-line resolution 
and provide at least some glare 
protection, as do all 27 monitors 
reviewed here, mono VGA screens 
are pleasant to work with. And while 
VGA resolution may not be the last 
video standard for desktop PCs, it 
presently remains the high end. 

Despite the similarity, two 
monitors stood out as the best values, 
based on screen performance and 
price, ina field populated by many 
winners. They are the Imtec 1261L 
and the TVM MG-11. 

Leading Technology’s Imtec 
1261L is clearly the low-price 
winner. At $149 list, the 1261L is the 
least-expensive monitor we tested. 
But price is not the Imtec’s only 
claim: it also has good shade 
separation, clear images, and no 
image distortion. An above-average 
62-inch cable and a 180-degree 
swiveling base add to the value. The 
Imtec 1261L is the clear price/per- 
formance star, even compared with 
the $199.95 Tandy VGM-100, which 
also merits some consideration. 

TVM Professional Monitor 
Corp.’s $349 TVM MG-11 is the best 
deal of the multiscanning monitors 
we tested. The MG-11 had perfect 
performance, a full complement of 
screen-adjustment controls, and a 
1 ,068- by 768-line maximum resolu- 
tion—reassuring if you’re concerned 
about future video standards. The 
MG-11 works with EGA, VGA, and 
even Apple Macintosh video 
adapters, so it’s particularly 
appropriate if your office uses both 
PCs and Macs. 


down 20 degrees and horizontally 90 de- 
grees. The attached 43-inch cable is fine if 
you keep your monitor on top of your sys- 
tem unit, but it’s too short if you put the 
box on the floor and keep the screen on the 
desk. In the second case, you'll need an 
extension. The cable has a 15-pin connec- 


tor for VGA adapters only. Maximum 
graphics resolution is 640 by 480. 

The MG-14’s power switch is on the 
right side, and the brightness and contrast 
controls are on the left side. There’s also a 
horizontal phase control (which moves the 
image left and right) on the back, a re- 
cessed control not often used. 

The glare protection is very good on 
this model—TVM uses both dark tinting 
and chemical etching to keep down light 
reflection. 


TVM MG-11 

For $100 more than the MG-14, you can 
step up to the MG-11, and this unit gets a 
hearty welcome. The MG-11 is a multis- 
canning monitor with a maximum resolu- 
tion of 1,024 by 768, higher than its major 
competition, the NEC MultiSync GS, 
which sells for the same price. 

The MG-11 has the same 20 degrees of 
tilt and 90 degrees of swivel as the MG-14, 
but the cable is not attached because the 
MG-11 comes with two cables: one with a 
9-pin connector, the other with a 15-pin 
connector. Both cables are 63 inches long. 

The MG-11 works with both EGA and 
VGA adapters and with the Apple Macin- 
tosh, adding to its flexibility. The paper- 
white screen uses dark tinting and chemi- 
cal etching to cut down on glare. 

The MG-11’s power switch is on the 
right side, the contrast and brightness con- 
trols on the left. In the back of the case is a 
full complement of controls for vertical 
position, vertical size, horizontal position, 
and both vertical and horizontal hold. 
There’s also a selector to choose between 
four levels of shade contrast. 

The MG-11 did a terrific job on the dis- 
play tests. On the VGA Color Bars test, 
the gray shades were very distinct, which 
also added to the sharpness of the VGA 
Line Patterns test image. As with the MG- 
14, there was no perceptible distortion on 
the full-screen white-image-distortion test. 

Based on price, resolution, and per- 
formance, the TVM MG-11 is the top mul- 
tiscanning VGA monitor we tested. 

If you’re looking for a standard analog 
monochrome VGA monitor, the TVM 
MG-14 doesn’t perform well enough to 
warrant a recommendation. The TVM 
MG-11, however, is an excellent choice, 
priced competitively and leading the pack 
in resolution and display performance. 
The MG-11 has both 9- and 15-pin video 
cables, and its maximum resolution gives 
you the security of being ready for video 
adapters at least a few steps into the future. 
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2 Cartri 

J Cartridges... or 1 Cartridge 

The reasons for buying 25 Cartridges in 

One!™ continue to stack up! After all, why buy 

25 separate cartridges when you only need one? —_quality fonts will give your Output the polished 
A combination of 172 fonts from 25 differ- 


concise 3.6 point AFS typeface. 
Whatever your use, Pacific Data's high 


look of typeset documents. And, you can use 
ent cartridges into a single cartridge offers a 25 Cartridges in One!™ with your favorite soft- 
perfect font for each of your business applica- ware packages because we've included printer 
tions, Distinguish professional correspondence, _ drivers, free of charge, for: 
enhance newsletters with sharp, exciting fonts WordPerfect®, Microsoft Word®, 
or print full spreadsheets with Pacific Data's WordStar 5.0®, Windows®,PageMaker®, 
Excel®, MultiMate®, XyWrite™, and 
Q&A™ to name just a few. 
25 Cartridges in One!™ stands alone 
with its 172 quality fonts. It's the single 
cartridge solution for your laser printer! 


You can purchase 25 Cartridges in One!™ 
from your local dealer or call Pacific Data 
Products for the dealer nearest you. 


PACIFIC semotser 


San Dego. CA 92121 


—_———— Tel (619) 552-0880 
DATA PRODUCTS Fax. (619) 552-0889 





AFS and 25 Cartridges m One! are trademar 


ks of Pacihic Data Products, inc All other company and product names are trademarks of the Company or manutacturer respectively. 
Copyright 1989 Pacific Data Products, inc | 
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WYSE TECHNOLOGY 
Wyse Technology 
WY550 


Wyse Technology is a major microcom- 
puter vendor whose name is on the inside 
of more components than you’d probably 
expect. Wyse resells many computer com- 
ponents under other vendors’ names. And, 
of course, Wyse is known as a terminal 
and computer vendor in its own right. 
Wyse’s WY5S0 is its $249 monochrome 
VGA monitor. 

The WYS5S0, available with either an 
amber or a paper-white screen, is a VGA- 
adapter-only monitor with 640-by-480 
maximum graphics resolution. The video 
cable is a short 45 inches in length, with a 
15-pin connector at the computer end. The 
cabie is nondetachabie. All controls are on 
the right side of the case—the power sup- 
ply switch (an unusual push button) and 
the brightness and contrast controls, both 
of which are rather loose-feeling rollers. 

The Wyse has terrific resolution, a sta- 
bie, clear image; and hardly any glare. The 
low glare from this screen indicates that 
not all chemical etching is alike (chemical 
etching is the glare-resistance technology 
that most of the vendors reviewed use). 
The Wyse base tilts 20 degrees and swivels 
an ample 270 degrees. 

The WY550’s clear images are helped 
by precise shade separation, although 
there was slight folding in all four comers 
in our full-screen white-image-distortion 
test. 

The WY550 isn’t a big threat to other 
vendors at its $249 price, but most Wyse 
monitors are sold with systems. Most are 
probably used for text-based applications, 
where the clear, steady images are just the 
ticket. 


ZENITH DATA SYSTEMS 


Zenith MM149-P 


Zenith builds great computer monitors. In 
the early microcomputer days, the Zenith 
monochrome composite monitors were 
very popular, and today the Zenith ZCM- 
1490 flat-tension color monitor is consid- 
ered one of the best PC-level monitors on 
the market. The only monitor Zenith gen- 
erally sells separately from computer sys- 
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MONOCHROME VGA MONITORS 


Wyse Technology WY550 

Wyse Technology, 3571 N. 1st St., San Jose, CA 
95134; (408) 433-1000, (800) GET-WYSE. 

Lisi Price: $249 

Requires: VGA adapter with 15-pin connector. 
Diagonat Screen Size: 13 inches 
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Zenith MM149-P 

Zenith Data Systems, 1000 Mitwaukee Ave., 
Glenview, IL 60025; (312) 699-4800. 

List Price: $299 

Requires: VGA adapter with 15-pin connector. 
Diagonal Screen Size: 12% inches 
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tems is the flat-tension color VGA screen. 
Virtually all of its other monitors are sold 
with computers. 

Notwithstanding the real-world distri- 
bution of Zenith monitors, the Zenith 
MMI149-P is a beautiful performer. The 
downside is that the list price is $299, but 
remember that hardly anyone ever buys 
the monitor alone; it’s usually included in a 
full system that’s heavily discounted. You 
can buy an MM149-P by itself from a Ze- 
nith dealer, but expect the dealer to be sur- 
prised if you ask. If you get one, you’d bet- 
ter hope for a hefty discount—$299 is a lot 
to spend. 

The MM149-P (‘‘P”’ is for paper white; 
an ‘‘A’’ model with an amber screen is 
also availabie) has a maximum resolution 
of 640 by 480 and works only on analog in- 
put from a VGA video adapter. 

The MM149-P’s attached 72-inch vid- 
eo cable has a 15-pin connector at the com- 


The Wyse Technology WY550 has clear 
resolution, a rock-steady image, and 
adequate glare protection, plus a 270- 
degree base swivel. The only complaints are 
slight image folding in each comer on our full- 
screen white-image-distortion test and a 
relatively short, 45-inch cable. 


ve 





An excellent performer, the Zenith MM149-P 
has a 72-inch cable and a full complement of 
adjustment controls. No tilt/swivel base 
comes standard—it's a $25 option. This 
model is on the high-priced side but is usually 
sold as a part of a computer system and 
discounted significantly. 


puter end. The MM149-P has power, 
brightness, and contrast controls on the 
right side and vertical position and size and 
horizontal position and size controls on the 
back of the case. There is no tilt/swivel 
base on the standard version, but you can 
get one as an option for an extra $25. 

The Zenith had no image distortion and 
showed very distinct shade separation on 
the VGA Line Patterns test. If you stay 
within the standard VGA world, you prob- 
ably won’t find an image that this screen 
won't display beautifully, even though it’s 
only monochrome. 

This monitor is very popular in the edu- 
cation market, according to Zenith. It’s too 
bad the company won't cut the price by a 
third or so; I bet they’d find it popular in 
the business market, as well. a 


Bruce Brown is a frequent contributor to 
PC Magazine. 


Things To Do, People 
ToSee, Places 1oGo. 


Make friends. Buy a cockatoo. Make a 
million. Fly to Tahiti. Phone home. Shop 
‘til you drop. Get rich quick. Make a good 
impression. Get married. Fall in love. Go 
for broke. Meet “Sagebrush Sally’ Improve 
yourself, Learn to cook. Bargain hunt. In- 
vest bie: Get smart. Talk back. Name that 
tune. a ten up. Pontificate. Talk turkey 
Get involved. Dress for success. Name drop. 


When you join CompuServe, your in over 100 stores from the comfort So become a member of Compu- 
computer becomes a time-saving, of your favorite easy chair. We have Serve. And turn the time you spend 
money-making, life-enhancing tool. personalinvestmentinformationto —_ with your computer into quality time. 

cause CompuServe gives you help you feather your nest, and travel ‘To join CompuServe, see your com- 
access to along list ofservicesand —_ services to make it easier to fly south _ puter r. To order direct or for 
resources that can help make your for the winter. We even have over more information, call 800 848-8199. 
life easier, more profitable, anda 500,000 other CompuServe m 


ife eas em- 
whole lot of fun. bers for you to talk to (in your newly . 
With CompuServe you can shop —_ acquired spare time). CompuServe 
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graphical 


Project Scheduler 4 set new industry standards for power, speed, 


The difference is 
ly clear.. 








and ease of use. Now Version 1.5 raises PC-based project manage- 
ment to an even higher level. In business after business, people are 
making the change to Project Scheduler 4. Why? The following 
comparisons make the reasons graphically clear. 


Project Time 
Scheduler4 Line 3.0™ 





chart eutomatic task placement 


Multiple auto network draw 


Network chart interactive task placement 


Resource allocation & costing 


Resource automatic time based cost inflation 


Resource calendars 
Automatic resource leveling 
Interactive resource leveling 
Multiple project structures 
PERT schedule ity analysis 
Schedule & cost tracking 
Independent multi-project support 
Integrated printer & plotter graphics 
R F hi 

Full data export 

Full data import 





Unmatched power 
at your fingertips. 
Project Scheduler 4 offers 
an impressive list of 
industry-leading power 
features. Projects are 
planned and tracked ina 
full graphics environ- 
ment. You understand 
more because you see 
more on the screen. At 
last, PERT and Gantt 
charts make sense. Re- 
sponsibilities, deadlines, 


and resource bottlenecks 
are spotted at a glance. 
You see more on paper, 
too. Beautiful, graphic 
reports print sideways, 
so you never have to cut 
and paste. They're in- 
stantly understandable. 
Not to mention simple to 
generate for impressive 
presentations. 


Number of tasks 
All times in seconds 100 200 300 400 6500 





Recalculation Scheduler 4 08 09 10 11 12 
TimeLine3.0 10.3 22.6 372.4 1024.8 1283.6 











Display Project 

Network Chart Scheduler 4 1.0 11 12 14 16 
Time Line 3.0 134.5 * * * * 

Load Project 

Project File Scheduler 4 27. 38 6.7 77 13.6 
TimeLine3.0 184 324 84.2 180.9 2445 

Save Project 


Project File Scheduler 4 31 45 54 64 81 
TimeLine3.0 181 3.8 76.0 102.4 128.0 





*After computing for over 12 minutes, Time Line displayed an °Unable 
to display Network View* message. All benchmarks were run on a 12 
MHz 286 with 640k RAM. 





Time-saving, project, the more speed 
world-class speed. counts. Evenat the 

In benchmark tests, 1000-task level, Project 
Project Scheduler4con- Scheduler 4 takes only 
sistently outperforms all 1.5 seconds to perform 
the competition as the schedule recalculation. 
fastest full-featured prod- When your time ison 
uctin theindustry—bya the line, your project 
very wide margin. After scheduler should help 
all, what good are power YOu manage it, not 
features without the waste it. 

speed to make them use- 
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PROJECT QUARTER: eee > .* 


Project Scheduler 4 lets you view a Gantt chart in one window, 
while you enter or edit in another. Complete status information 
gives you a precise overview of your entire project. You control 
exactly what time scale is displayed: minutes, hours, days, weeks, 


months, or years. Di: 


include alternate symbols, 


Display 
free and total float, baseline, WBS and OBS filters, and much more. 
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In Gantt Histogram mode, a single mouse click quickly finds 
resource overloads and displays problem tasks. To see the planned 
resource utilization for a task, point at it in the Gantt chart, and the 
corresponding area in the histogram is automatically shaded. You 
may level resources interactively using Extend or Delay mode to 
eliminate resource overloads with a single click of the mouse. 











Project Time 

Function Scheduler4 Line3.0 
Advanced graphical user interface e 
On-line help e e 

-by-step assist mode e 
Full mouse suppart e 
Exceptional ease Only Project Scheduler 4 
and elegance. offers the advanced 
Project Scheduler 4 offers  gtaphics, high-speed per- 
sophistication that’s formance, and ease of 
simple to use. It’s intui- use you need to save 
tive graphic interface time and maximize pro- 
gives you a clear over- ductivity. For more infor- 
view ofthe entiresched- mation and a brochure, 
uling process without call or write: 
hardtoxememberkey- 415/570-7700 
stroke sequences. Ideal 393 Vintage Park Drive 
forbeginnersandexperts, suite 140 
here is the future of ad- Foster City, CA 94404 


vanced productivity tools. 


Four reduced network zoom levels let you view the amount of 
detail you need to see. Each level provides drawing tools for posi- 
tioning tasks in the network and changing predecessor relation- 
ships. When working with PERT analysis, Project Scheduler 4 lets 
you control probability weights and specify alternative task dura- 
tions, while the program instantly recalculates the critical path. 


Tima Line 3.0 is a registered trademark of Symantec Corp. 
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“THEY USED TO SAY 
I WAS aie 





For years they told me I was crazy. First I recom- 
mended they replace those expensive word processing 
stations with PC's. 

What happened? Secretarial productivity doubled, 
and every secretary now has a PC word processor on 
her desk. 

Then | recommended we supplement our main- 
frame with PC-based systems for every department. 

What happened? Now the vital information is 
easily available to everyone. 

Yesterday, less than a month after I recommended 
we buy the MaynStream 2200HS Tape Backup Sys- 
tem, our building was hit by lightning. It took out two 
of our PC servers, each with 850 megabytes of vital 
information. 

What happened? Nothing! We simply restored the 
information using the MaynStream 2200HS. You see, 
every day without fail, we backed up those servers. To- 
day it paid off and it will tomorrow. The MaynStream 
2200HS Tape Backup System. That's not crazy, that’s 
plain smart. 


THE MAYNSTREAM 2200HS 
TAPE BACKUP SYSTEM. 


HB Novell Approved Software Hl XENIX compatible fll 2.2 giga- 
bytes of data on one tape [J Portable, allowing one unit to serve 
many systems [lJ Read- After- Write fl Password Protection fi 250 
Kbytes/sec Transfer Rate fil The Editor's Choice of PC Magazine, 
PC World, InfoWorld, and LAN Magazine. 


Call 1-800/821-8782 for a technical specification 
sheet. 
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We're backing you one-hundred percent. 
460 E. Semoran Bivd., Casselberry, FL 32707 407/331-6402 
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Lost files can mean your job, 


but these 15 programs 


B k heip you survive 

ac up the inevitable hard 
disk crash or data disaster, 

Software offering a variety of 
creative strategies to meet 


any backup or data 


transfer requirement. 


by Edward Mendelson 

Nothing is certain but death, taxes, and lost 
files. But while death permanently removes 
you from the earth and taxes part you from your 
money forever, lost files can be recovered—if 
you've been backing them up. 

With backups, irreplaceable data can sur- 
vive disasters like corrupted hard drive files, 
crashed disks, stolen computers, even fire and 
flood. If you lead a charmed life and disasters 
never happen to you or your data, you will still 
find backups useful for preserving older ver- 
sions of crucial files. 

You can also use backups as temporary stor- 
age for your files when updating your hard disk 
from an older version of DOS, or you can use 
them simply as a way of transferring a group of 
files between two computers. If a file is larger 


than a single floppy disk, a backup is almost al- 
For the Moment After ways the most efficient way to move it from one 
computer to another—auniless you're willing to 

tie up the phone lines for a few hours. 

Most users in corporate and private offices 
use backup software to transfer files from hard 
disks of moderate size—up to 4(OMB—to flop- 
py disks. When your data expands beyond 
40MB, it’s time to consider a tape drive so you 
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won't have to spend a whole afternoon 
feeding floppies to an insatiable backup 


program. 

But even in the age of 600MB hard 
disks and gigabyte tape drives, programs 
that primarily back up to floppy disk drives 
still have their place. Provided that they’re 
not limited to backing up to floppy disks 
only, they can be used in a network to let 
each user make a personal set of backups 
on floppy disks; they also can back up the 
user’s hard disk to the hard disk in the serv- 
er, then back up the files backed up to the 
server to a giant tape or WORM (write- 
once, read-mostly) drive. 


EARLY BACKUP 
Backup and restore programs for the PC 
began with the PC-XT in 1983 and with 
the 2.0 version of DOS that IBM released 
to support its new 1OMB hard disk. In the- 
ory, DOS’s BACKUP slowly copied files 
from a hard disk to a series of floppy disks; 
DOS RESTORE then restored the files to 
the hard disk when needed. In practice, 
this sequence of events occurred only if 
you were lucky enough to have backup 
disks that didn’t make the restore program 
choke on abad byte, as it always seemed to 
do when you needed your backups most. 
Today’s backup programs shuffle data 
from a hard disk to backup disks at breath- 
taking speeds—sometimes too fast for you 
to put a label on the next disk before the 
backup program demands it. The best of 
these programs combine speed and safety. 
A few offer more speed than security but 
generally come with options that let you 
shift the balance to the side of safety. 
Some backup programs make an end 
tun around DOS to take direct control of 
your computer’s hardware for ultrafast 
transfers via the normally sluggish floppy 
disk controller. Some programs, for the 
sake of speed and data compression, delib- 
erately create backup disks that only the 
backup program can read afterward. If you 
ask DOS to give you the directory of one of 
those disks, DOS will think the disk is un- 
formatted or defective. When you want to 
restore files from these backups, you'll 
need a copy of the original backup pro- 
gram 


Some backup programs do use DOS- 
readable disks, but they save time by stor- 
ing as many as a few hundred files from 
your hard disk in a single file on the floppy 
disk. This saves time that would otherwise 
be spent updating the directory and file al- 
location table on the floppy. It also saves 
space, because a 10-byte file doesn’t have 
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to fill the minimum IK that DOS normally 
requires for each file on a floppy disk. 

The only potential danger in this system 
(as with the programs that create files that 
DOS cannot read) is that you cannot recov- 
er the files without a copy of the original 
backup program. And if you need to re- 
store files because your computer was sto- 
len, it’s quite possible that the thief walked 


Today’s backup 
programs shuffle data 
at breathtaking 
speeds—sometimes 


too fast for you to put a 
label on the next disk. 





off with your copy of the backup program, 
as well, You may be able to order a copy of 
the backup software for tomorrow, but 
what if you need the data today? 


DATA COMPRESSION 

With the majority of these programs, the 
data stored in their monster files looks like 
the data in the original files, so you might 
at least be able to use a file viewer or text 
editor to extract simple ASCII data from 
the backups. But if the backup program 
uses data-compression techniques (usually 
optional) in creating DOS-readable disks, 
as do Back-It, COREfast, and Perfect 
Backup, your data may be unrecognizable. 
However, if you’re willing to accept the 
minuscule risks involved, these programs 
can save you a lot of valuable time and 
disks. 

Several programs (including those of 
the ultrafast-transfer variety) subscribe to 
the ‘‘if it has a drive letter, back up to it’’ 
philosophy: they create DOS-readable 
backup files on any ‘“‘DOS device.’’ This 
means that anything in your system that 
has a drive letter allows access to 
DOS—hard disks, network servers, re- 
movable cartridge disks, any flavor of in- 
ternal or external floppy disk drive, and 
some tape drives. (Tape drives that don’t 
use drive letters can be accessed only 
through their own dedicated software, not 


by DOS or by third-party backup pro- 
grams.) About the only drive these pro- 
grams can’t back up to is a CD-ROM. 

If you're obsessed with safety, you may 
want to consider one of the slower backup 
programs that reproduces the directory 
structure of your hard disk on your flop- 
pies. If you have a file on your hard disk 
named \DEEP\DEEPER\DEEPEST\ 
BIGFILE.TXT, the backup program will 
create all of the necessary subdirectories 
on the floppy before copying the file itself 
into the lowest directory. If disaster 
strikes, you might very well wind up 
spending a few tedious hours using the 
DOS COPY command to restore your files 
to a hard disk, but at least you’ll get them 
back. And if you need files that the backup 
program divided over two or more floppy 
disks, you may have to check the DOS 
manual for the syntax of the little-used 
function of COPY that lets you combine 
two or more files into one. 


LOTS MORE THAN SPEED 

If you believe everything you read in ad- 
vertisements, you may suppose that back- 
up speed is all that counts in a backup pro- 
gram. While speed is important, 
convenience counts, too. If you have a 
well-made hard disk, it may not fail for 
years. Meanwhile, you will probably use 
your backups to restore early versions of a 
report that you rewrote badly or of a 
spreadsheet that you ruined by entering the 
sales figures for widgets when you meant 
to enter the figures for gizmos. 

With too many backup programs, you 
have to waste half an hour feeding every 
one of your backup disks into the drive un- 
til the program finds GIZMO. WK | and re- 
stores it to the hard disk. Some programs 
make you insert the first or last disk of a 
backup set in the drive so that they can read 
a catalog; only then do they tell you which 
disk has the file you want. Many programs 
keep a log of the hard disk with a list of 
backed-up files and the numbers of the 
disks that have them—but then don’t give 
you a way of reading the log. 

With a few programs, you'll have to 
find your way to an unintuitive menu 
where you type in the name of the file you 
want and then go through a few more steps 
before finding out which disk to use. Only 
one program, Intelligent Backup, does 
what every program should do. You sim- 
ply enter the name of the file you want as a 
command-line parameter when you run 
the program, and it instantly ni you 
which disk to insert into the drive. 


TWO BACKUP FLAVORS 

Backups come in two basic flavors—im- 
age backups and file-by-file backups. Im- 
age backups reproduce every byte on a 
hard disk to the backup disks in exactly the 
same order. When you restore an image 
backup to a new hard disk, every byte of 
data ends up in exactly the same place as it 
was on the original disk. The trouble with 
this is that some of those places on the new 
disk may be defective sectors that DOS has 
cordoned off, and if your data ends up 
there, you have no way of using it. If part 
of a program lands on one of those bad sec- 
tors, it won’t run. Out of the programs we 
reviewed, only COREfast offers an option 
to make an image backup. It’s an option 
you should never choose. 

Every other program offers only file- 
by-file backups: the files on your hard disk 
are copied as files to the backup disks. 
When you restore to another hard disk, all 
of the files will be intact, but they won’t be 
in exactly the same place as they were on 
the original hard disk. 


START WITH FULL BACKUP 

When performing file-by-file backups, 
you generally start with a “‘full backup”’ of 
every file on the disk, and then you make 
faster and smaller “‘incremental backups” 
of every file that you’ ve modified or added 
to your disk since the preceding backup. 
Periodically, you will start again with an- 
other full backup and follow it with further 
incremental backups. 

When you need to restore your hard 
disk, you start with the most recent full 
backup and follow it with the incremental 
backup disks. The more recently revised 
copies from the incremental backups will 
overwrite the older copies from the full 
backup, and your disk will be restored to 
the condition it was in when you last per- 
formed a backup. 

The same applies even if you don’t 
need backups of your whole disk because 
your program files are easily restored from 
the original floppy disks. In this case, you 
can tell your backup program to process 
only a limited set of files or directories. 
You will probably begin by backing up ev- 
ery file that fits your specification, then lat- 
er back up every new or modified file. 

How does your backup program know 
which files are new or modified and there- 
fore need to be backed up during an incre- 
mental backup? The answer is the archive 
bit; though invisible to the user, it forms 
part of the directory entry for each file. The 
archive bit is like the flag on a rural mail- 
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box that tells the postman there’s an outgo- 
ing letter inside. On your hard disk, when 
the flag is up (that is, when the archive bit 
is set from 0 to 1), it alerts the backup pro- 
gram that a file on the disk needs to be 
transferred during an incremental backup. 
Whenever you create or copy a file to your 
disk, DOS sets the archive bit as a flag to 
alert a backup program. 


The archive bit is 
like the flag ona 
rural mailbox that 


tells the postman 


there’s an outgoing 
letter inside. 





If you've never used a backup program 
on your hard disk, every file will normally 
have the archive bit set. When a backup 
program copies the file, it pushes the flag 
back down; the file won’t be backed up 
during the next incremental backup unless 
you modify it, in which case the flag goes 
back up again. Of course, during a full 
backup every file is backed up, regardless 
of the state of the archive bit. 

If you make frequent incremental back- 
ups, you can end up with a huge stack of 
disks, each reflecting a different stage in 
the history of your files. This can serve as a 
valuable audit trail, but it tends to get un- 
wieldy. You can always replace the whole 
stack of disks with a new full backup, but 
some programs let you perform a differen- 
tial backup. During a differential backup, 
every file that was created or modified 
since the date of your last full backup is 
backed up in a single set. 

Even when a backup program doesn’t 
explicitly offer this option, you can often 
accomplish something similar by using an 
option that lets you back up modified files 
without lowering the archive flag. This ef- 
fectively turns every incremental backup 
into a differential backup and lets you 
maintain only one supplementary set of 
disks to add to the most recent full backup. 

Some backup programs—Back-It, In- 
telligent Backup, and TakeTwo Man- 


ager—manage your backup schedule for 
you. They ask you to set aside a “‘pool’’ of 
backup floppy disks, and then, after 
you've made a differential backup or two, 
they recycle the older differential disks so 
that you always have a full current set. 
With other programs, you should consider 
reusing your backups in cycles. You 
should make a full backup of your disk 
once a week, until you have three com- 
plete sets. On the fourth week, overwrite 
the oldest set of disks with a new full back- 
up. Even if something goes wrong while 
you are making the newest set, you will 
still have two earlier sets that you can use 
for recovery. 


HANDLING SPECIAL FILES 

The archive bit is only one of the flags that 
DOS uses to identify special types of files. 
Others include the bits that identify files as 
hidden (which means they will not appear 
when you type DIR), read-only (which 
means that DOS will not delete them or al- 
low them to be modified), or system (iden- 
tified by a flag that normally identifies the 
two hidden, read-only files that must be at 
the very start of a given disk in order to 
boot from it). 

Backup programs handle these special 
files in different ways. Most let you decide 
what you want to do with them. Normally, 
hidden and read-only files will be backed 
up. Some programs create hidden files be- 
cause they are crucial to the program’s op- 
eration and the programmer fears that you 
may accidentally delete them if they 
weren't hidden; you may also hide files 
yourself as a rudimentary form of security. 
Read-only files are often those that the pro- 
gram needs to run or that you want to pro- 
tect from modification (except under spe- 
cial circumstances). Most programs will 
prompt you before overwriting read-only 
files during a restore, just in case your hard 
disk now has a more recent version than 
the one on the floppy disks. 

System files are a very different kettle 
of bits. They come in two varieties, one 
benevolent and one malignant. Neither 
should be backed up. If your backup soft- 
ware gives you the option to ignore system 
files, use it. 

The benevolent variety includes the two 
hidden, read-only system files without 
which no disk can boot. In IBM’s versions 
of DOS these are called IBMBIO.COM 
and IBMDOS.COM; in Microsoft’s ver- 
sion, IO.SYS and MSDOS.SYS; some 
third-party DOS vendors use different 
names. These files must be at the very start 
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of your hard disk and must be the first two 
files in the root directory. If your backup 
program were to back up and restore these 
files, it is likely that they would wind up in 
the wrong place (leaving you with a non- 
bootable hard disk). It could also cause 
you to reinstall an older version of DOS ac- 
cidentally on the disk after carefully in- 
stalling anew one. Some backup programs 
that normally back up system files are 
smart enough to make an exception for 
these special files. 

Other benevolent system files include 
files used by undelete programs to store the 
exact locations of your files for later recov- 
ery. If you restore such a file to another 
hard disk, its data will be invalid and even 
dangerous in the new location. 

Malevolent system files are the ones de- 
posited on your disk by copy-protected 
software. If you back these up and then re- 
store them, they'll end up at a point on the 
disk different from the one where they be- 
gan. If the software doesn’t find these files 
in exactly the place it expects them, it will 
accuse you of using an illegal copy and 
won’t run. 

Copy-protected software discourages 
backups and endangers your data. If you 
can’t exterminate this kind of binary ver- 
min because you need to use the program, 
then before backing up and restoring your 
hard disk, uninstall the copy-protected 
software according to the vendor’s instruc- 
tions, then reinstall it after restoring your 
other files. 


FIFTEEN PROGRAMS TESTED 

PC Labs tested 15 backup programs rang- 
ing in price from $59 to $189. We included 
only programs that were capable of split- 
ting large files over two or more floppy 
disks and of backing up more than one di- 
rectory at a time. If you are certain you 
don't need these capabilities, or if you 
don’t need the faster speed that many of 
these programs give you, you can get 
along with careful use of DOS’s XCOPY 
command (see the sidebar ‘‘Doing It with 
DOS’s Own BACKUP and XCOPY”’), 
John Dickinson’s PC Magazine utility 
BAC.COM (available on PC MagNet), 
Tall Tree Systems’ JetDrive, or any of a 
dozen free and shareware utilities available 
on any BBS. 

We timed the performances of each 
program in backing up and restoring. We 
timed their performances in backing up to 
unformatted disks (forcing the programs to 
format disks while backing up), and we 
then timed their performances in backing 
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up to disks they had formatted themselves 
(in some cases with their own proprietary 
formats) during an earlier backup. A few 
years ago, programs that used proprietary 
formatting had a large speed advantage 
over those that used DOS-compatible for- 
mats. Now that advantage has evaporated. 
For instance, Fastback Plus, which uses 
DOS-compatible formatting, is generally 
as fast as or faster than the speediest pro- 
grams that format disks in ways DOS can’t 
read. 


The tests included measuring the time it 
took to swap floppy disks in and out of the 
single 1.2MB drive in the AT used for the 
tests. If you have two matching floppy 
drives (not only of the same size but also of 
the same capacity), almost all of these pro- 
grams let you save time by inserting a disk 
in one drive while the program backs up to 
the other. When the software is finished 
writing to one disk, it immediately switch- 
es to the other. 

Almost all these programs have means 
of verifying that a backup was either writ- 
ten correctly or corresponds exactly to the 
original data. But verification can double 
the time required by a backup, and you 
may be tempted to do without it. (Point- 
and-Shoot PC-FullBak, for instance, 
which scored 34 minutes on PC Labs’ 
Backup to Preformatted Disks benchmark 
test, took slightly over 7!4 minutes to do 
the same test with verify on.) We tested 
these programs for their ability to get it 
right the first time by detecting and correct- 
ing for user error and defective disks. 

In one test, we tried to reuse a floppy 
disk that had been used earlier in the same 
backup. Almost all of the programs either 
refused to use the disk from the same back- 
up set or had an option to warn you if you 
tried to use such a disk. (DOS’s BACKUP 
doesn’t have any checking feature and will 
cheerfully overwrite the same disk if you 
leave it in the drive.) 

In another test, we fed in a damaged 
disk to see if the programs would notice 
that something was wrong. The programs 
differed dramatically in their ability to deal 
with this problem. Some, Bakup among 
them, skillfully blocked out the defective 
area of the disk and used the area that was 
undamaged. Some rejected the disk, asked 
for another, and successfully resumed the 
backup. Some, like Back-It, recognized 
that a disk was bad but made us start the 
whole backup over from the beginning. 
Some locked up the computer—which at 


least served as a waming that something 
was seriously wrong. The worst perfor- 
mance in this test was by programs that 
wrote to the disk as if nothing at all were 
amiss and only reported that a file was un- 
readable when we tried to restore it. 

Somewhere among these 15 programs 
is the one that combines the safety and con- 
venience features that best fit your needs. 
If you don’t regularly use backup soft- 
ware—or backup hardware like a tape 
drive or removable hard disks—your data 
is in constant danger. You need one of 
these programs now. 


BackEZ 


This well-named package stands out as 
one of the easiest of all backup programs to 
use. It isn’t the fastest or the most power- 
ful, but if you want a straightforward pro- 
gram that gets the job done with a maxi- 
mum of clarity and a minimum of fuss, 
EZ-Logic’s $99 BackEZ is one to look at 
seriously. Its logical structure and copious 
help screens let you throw away the man- 
ual. And its informative and well-designed 
screens are among the few that can hold 
your interest during the long tedium of a 
backup session. 

Since BackEZ reproduces the directory 
structure of your hard disk on its backup 
disks, you can use the DOS COPY com- 
mand to restore any files small enough to 
fit on a single floppy disk if you manage to 
lose your copy of Back&Z itself. A clear 
tree diagram lets you choose files to in- 
clude or exclude from a backup, and one 
keystroke saves your choices to a configu- 
ration file. One minor inconvenience in the 
tree diagram is that the cursor doesn’t auto- 
matically move down to the next line 
whenever you mark a file. Another is that 
you have to remember the names of your 
configuration files because the program 
won’t display them on a menu. But one 
thoughtful touch is that you don’t have to 
work your way back to the top menu to be- 
gin a backup when you've made your 
choices. 

It’s difficult to make mistakes with 
BackEZ. Unlike the many programs that 
tush ahead without asking questions as 
soon as you hit a key, BackEZ usually 
waits until you press Enter after choosing 
any option. When it finds data on a backup 
disk, it politely asks whether you want to 
delete it or whether you want to add the 
new backups to the data already on the 
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CARRY WIZARD POWER IN YOUR POCKET: 
SLIDE INA SOFTWARE CARD. OR PLUG INTO YOUR PC. 
TAKE CONTROL OF TOMORROW. TODAY. 


_~ The Wizard from Sharp lets you travel light and take all your personal and business data with you. 

The Wizard plans, organizes, reminds, informs, advises, calculates. An optional Organizer Link keeps you in 
“two -way communication with IBM-PC compatible or Macintosh" computers. Optional Software Cards adapt 
it for specialized jobs without specialized training. 

Discover the competitive edge for the Information Age. Call 1-800-BE-SHARP. 


SHARP INVENTS THE WIZARD 
SHARP. 


FROM SHARP MINDS 
© 1989 Sharp Electronics Corp. COME SHARP PRODUCTS” 


CIRCLE 110 ON READER SERVICE CARD 











disk. All backup data is stored on floppy 
disks in subdirectories of a directory 
whose name includes the number of the 
backup (in a sequence starting either from 
the first backup you made with BackEZ or 
from any arbitrary number you choose) 
and the number of the disk within the back- 












EZ-Logic, 315 S. El 
Monte, Los Altos, CA 


Caltt.), (415) 949-2834. 
List Price: $99 


Requires: 384K RAM, 
hard disk, DOS 2.0 or 
later. 

in Short: BackEZ has lucid menus, a logical 
structure, and reasonable speed. It 

the DOS directory structure on the backup disks. 
for easy restores. 
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BackEZ's 
informative screen 
tells you everything 


shows the extent to 
which the current 
disk has been filled. 


up set. This means you can simply use 
DOS’s DIR command to sort out the se- 
quence of your backup disks. 

BackEZ keeps a log file on the hard disk 
only. The program doesn’t use the log for 
anything, but you can scan with a file 
browser or text editor to find the backup 
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For the past 6 years, PC Mag- 

azine has diligently reported 
whether each application software 
package we reviewed was copy 
protected or not. Five years ago, 3 
years ago, even 2 years ago, copy- 
protected software was still widely 
marketed, causing headaches and 
frustration wherever it went. Now, 
however, the overwhelming 
majority of software packages 
(including one of the most 
notorious offenders, Lotus 1-2-3) 
are no longer copy protected. 
Therefore, we will mention copy 
protection only when a program has 
it. If the Fact File’s ‘In Short’” 
section says nothing about copy 
protection, then the program is free 
of it. 


number and disk number that contain any 
files you need. When you restore a file, 
you can either have the program search the 
backup disks until it finds it, or you can in- 
sert the disk that you located in the log file. 
It's a roundabout method but easier than 
most. 

Among the many options on the config- 
uration screen is one that lets you specify a 
disk-formatting program for BackEZ to 
use instead of its rather slow built-in for- 
matter. Other options let you decide 
whether the program should prompt you 
before overwriting files on a restore and 
whether it should bother to prompt you to 
insert a floppy disk on the backup. The lat- 
ter option lets you run the program entirely 
from a batch file without having to answer 
prompts if the data you want to back up 
will fit on the disk to which you direct the 
backup. And Back£Z will back up to any 
DOS device—anything that uses a letter 
for its name, including network servers. 
One thing BackEZ won't let you specify is 
whether or not to back up hidden, system, 
and read-only files. It backs up and re- 
stores everything, except for DOS system 
files. 

The benchmark tests seem to indicate 
that BackEZ doesn’t break any speed rec- 
ords, but the raw figures don’t reveal that 
Back£Z is the fastest of the programs that 
reproduce the hard disk’s DOS directory 
structure on the backup disks. This is an 
important point to consider if you want 
backups that can be restored with standard 
DOS commands. But if you want speed, 
start with formatted disks, because 
BackEZ makes you drum your fingers im- 
patiently while it formats disks for you. 


Back-It 


You may want to cover your eyes when 
Back-it’s garish menu explodes across 
your screen. Everywhere you look there 
are brightly colored options, with flashing 
lights and urgent messages popping up all 
over the place. It’s almost enough to make 
you give up that expensive VGA color for 
the quieter look of monochrome. 
Hyperactive as Gazelle Systems’ 
$129.95 backup package appears, it gets 
the job done safely and quickly. So while 
the screen never calms down, you can feel 
calm because your data is resting safe and 
sound on its backup disks. And you don’t 
even have to write a label on the disks be- 
cause Gazelle gives you two large sheets of 
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FORMAT OF BACKUP DISKS 
DOS format 

Proprietary format 

TARGET DEVICE SUPPORT 

360K fioppy disk drive 

720K fioppy diak drive 

1.2MB floppy disk drive 

1.44MB floppy disk drive 

Any DOS davice with a drive ietter 
BACKUP TYPES 

Fuii backup 

Backs up files with archive bit set 
Backs up by directory 

Backa up by wiidcard or filename 
Backs up files after specified date 


Backs up files after specified 
number of days 


Backs up files within date renge 
RESTORE FEATURES 


Cataiog on hard disk iists diak 
numbera 


Program searches fuii catalog for 
filename 


Aliows restoring backups uaing 
XCOPY.COM 


Can restore to a different directory 
Can restore to a different drive 
Prompts before overwriting files 
SOFTWARE FEATURES 

Runa from batch flie 

Providea on-line heip 
Memory-resident scheduler atarta 
backup 


Saves user’a configuration 
(backup options and 
include/exciude iiata) 


Saves multiple configurationa 
Saves macro-type command files 
Optionaily leaves archive bit 
unchanged 

Haa “verify backup” option 
Estimates number of diska 

Uses data compression 

Can resume interrupted backup 
Formata floppy disks as needed 
Recycles "pooled" backup diaks 
Other major utilities included 


[cJ—Esitor's Choice 


PCMAGAZINE AUGUST 1989 


| SOFTWARE 
BACKUP 


; BACKUP SOFTWARE: SUMMARY OF FEATURES 
(Products listed in ascending price order) 
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COREfast QuikSave 


BACKUP 


Faatback 
Piua 
$189.00 


fa 


@eeoeo 


$179.00 


Bakup 


@eocooe 


Perfect 
Backup 


$159.95 


@ee@eeceod 


Intalilgent 
Backup 
$149.95 


Pe) 


Mace Utilitlea 
Gold Edition 
$149.00 


e 
Oo 


$139.00 


Manager 
e 
e 


Point-and-Shoot TakaTwo 


PC-FullBak 
$129.95 


Back-It 
$129.95 


Fullback 


$129.00 


None 


File manager None None 


Disk utilities, 


File manager, 
undelete 


None None 


None 
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cache, undelete 





RNB Restore From-drive Th-drive Directories Modified Specify Other 


Sechup fran: @ te 


Press ESC to stop the backep 


- 
Vk: (Uh 1.28:2e 1.498: 


numbered labels with the package. 

Back-It is one of the fastest among the 
packages tested by PC Labs. Although 
some others outperform it when starting 
with unformatted disks, Back-/t moves in 
the same league with the best when you 
feed it disks formatted by DOS or by its 
own format routines. Back-It creates DOS- 
formatted disks and can be told to format 
360K disks for 720K in a 1.2MB drive. 
Gazelle Systems says it finds this option 
reliable, but you may want to hesitate be- 
fore pushing any floppy disk beyond its 
rated capacity. 

Although a command-line syntax for 
Back-It is buried deep in the manual, 
you'll probably want to begin by using its 
Lotus-style menus. You can specify al- 
most anything: which of three levels of 
backup verification to use, whether or not 
to reset the archive bit after a backup, 
whether to back up modified files or all 


Back-ft, Version3.1 
Gazelle Systems, 42 N. 
Unversity Ave., #10, 
Provo, UT 84601, (B00) 
233-0383, (801) 377- 
1288 


List Price: $129 95 
Requires: 348K RAM, 
DOS 2.0 or later. 

In Short: Very fast backups and restores from an 
over-excited-looking menu. Although Back-f is a 
highly powerful program, it lacks some of the fine- 
tuning options that you can find in other 
packages. 
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too much for you. 
It's worth watching 
the screen, though, 
because Back-it 
tells you every 
detail of its 
progress and 
reminds you which 
keys to press for 
more information. 


files, whether to overwrite data on flop- 
pies, whether to use a date range to deter- 
mine which files to back up. You can save 
and load a configuration at any time. Some 
configuration files come with the disk, but 
the filenames on the disk don’t always 
match the ones reported in the manual. 

Back-It’s comucopia of options doesn’t 
include all the choices that you may need. 
Although you can back up modified files 
only, you can’t explicitly link an incre- 
mental backup to the last full backup, and 
you have to start each new backup on a 
new disk. And there’s no option for a ‘‘dif- 
ferential’’ backup thal backs up every file 
altered since the last full backup. 

The program refuses to back up the 
DOS system files in the boot directory of 
your hard disk. On the other hand, it will 
back up any other system files on your 
disk, and there is no option to prevent this. 
The manual wams against using Back-It 
with copy-protected programs that expect 
to find such files at a specific location on 
the disk and refuse to load if they don’t. 

When Back-Ir finishes backing up, it 
leaves a log file on your hard disk but 
doesn’t use the log for anything afterward. 
You can scan the log with a file viewer to 
find out which disk has the file you want to 
restore, or you can use the List function on 
Back-It’s menu to read (slowly) the con- 
tents of any backup disk that you think 
may have the file you want to restore. 

The overactive menus make restores of 
single files or directories a bit cumber- 
some. When you select the Specify or Di- 
rectory option after choosing Restore, a 
pop-up message tells you that these op- 
tions are available only when you are in the 


restore process—and you thought you al- 
ready were. In fact, you have to choose 
Restore again, and now you can select files 
or directories before choosing Restore a 
third time in order to start the ball rolling. 

This confusing structure makes it a bit 
too easy to start restoring everything from 
the floppy disk when you want only one 
file. This mistake can be dangerous if you 
have Back-It set to overwrite files on the 
target without prompting and you don’t 
want the newer files on the hard disk to be 
replaced with the older ones on the backup 
floppy. 

If you give Back-It a wildcard file 
specification like LETTER.* when you re- 
store, the program prompts you to insert 
each backup floppy disk in sequence. 
Then it slowly scans the files on the disks 
and prompts you whenever it finds a file 
that matches the specification. 

Back-It backs up and restores to any- 
thing with a drive letter and can use up to 
four floppy disk drives at the same time. 
Giant partitions created by DOS 4.0 won’t 
faze it. It handles most errors gracefully, 
but if it encounters a disk with a bad first 
track it abandons the whole backup and 
makes you start over from the beginning. I 
found that if you open the drive door just a 
split second too soon when changing flop- 
pies, Back-Ir will think the first track is bad 
and will make you pay for your mistake by 
repeating the whole backup from the be- 
ginning. 


Backpak 


Backpak, an almost minimalist backup 
program with few options and a laconic 
style of menus and messages, is built on a 
design philosophy that is either just what 
you always wanted or just what you al- 
ways dreaded. 

The notion behind Califomia Software 
Products’ $99 package is this: the best set 
of backup disks is a set that exactly corre- 
sponds to the current contents of your hard 
disk and doesn’t waste floppies on older 
versions of your files. When you choose 
Backpak’s Incremental Backup option, it 
uses the same disks that you used for the 
last full backup and overwrites the earlier 
backed-up copies of your files with copies 
of any new versions. Consequently, after 
an incremental backup, you can’t use the 
earlier full backup to restore previous ver- 
sions of your files. 

But Backpak goes further than this in its 
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passion for backups that mirror the hard 
disk. If you’ve deleted any files from your 
hard disk between the time of the full back- 
up and the incremental backup, Backpak 
wipes those same files from the backup 
disks when you perform the incremental 
backup. And when Backpak deletes a file, 
the file doesn’t answer back. Although 
Backpak reproduces the DOS directory 
structure of your hard disk on the backup 
floppy disks, no trace of a deleted file re- 
mains on a backup disk, so you can’t re- 
cover it even with an undelete utility. 

If you never delete a file by mistake, 
and if you never need to recover an earlier 
version of a file, Backpak’s philosophy has 
real advantages. You don’t have to work 
your way through a stack of incremental 
backups to find the one that has the file you 
need—it’s always part of the main set of 
backup disks. And even if you do need a 


Products inc., 525 N. 
Cabnilo Park Dr., Santa 
Ana, CA 92701; (714) 
973-0440. 

Ust Price: $99 
Requires: 256K RAM, 
hard disk, DOS 2.0 or later 

In Short: Backpak’s insistence on deleting files 
from backup disks after you delete them from 
your hard disk makes this a program to use only 
in special circumstances. Limited options and 
slow speed further restnct its appeal. 
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Backpak's 
selection screen 
tells you how much 
of a floppy disk 
each directory will 
require when 
backing up. One 
window shows the 
command-line 
switches that will 
Produce the same 
results as the 
selection being 
made in the menu. 


deleted or earlier file from your backups, 
you may be lucky enough to recover it be- 
fore an incremental backup makes the ear- 
lier version disappear. The whole system 
would make more sense if you could use it 
to reproduce the contents of one hard disk 
on another, but Backpak only works with 
floppy disks—and works more slowly 
than much of its competition. 

Backpak’s minimalist approach is re- 
flected in the limited number of options ac- 
cessible from its pull-down menus. The 
backup menu lets you select only the 
whole disk or a group of directories; more- 
over, you can’t exclude individual files un- 
less you exclude the whole directory. If 
you want to make a standard list of directo- 
ries to back up, you'll have to type out all 
their names in a text editor. The restore 
menu lets you type in the filenames of indi- 
vidual files but doesn’t give you a file list 
to choose from. The options menu lets you 
choose whether to include newly created 
directories in an incremental backup, 
whether to format all backup disks without 
prompting, and whether to copy all files or 
only modified files when restoring to the 
hard disk. 

When you make selections from Back- 
pak’s menus, you aren’t giving instruc- 
tions directly to the backup program. In- 
stead, the menu program merely feeds 
command-line parameters to separate pro- 
grams that perform backups, restores, and 
optional disk verifications. Once you're 
familiar with the parameters (which can be 
displayed on the menu screen), you can 
skip the menus entirely. 

If youuse the menus, you'll be annoyed 
to find that the menu program and the com- 


mand-line programs don’t communicate 
very well with each other. The command- 
line programs keep beeping at you with 
prompts to insert disks that you had al- 
ready inserted when prompted by the 
menu program. The command-line pro- 
grams also don’t communicate very well 
with you. The screen displays mystifying 
messages like ‘Note actual clusters = 
2112 (change = 6).’’ The manual doesn’t 
explain these, and you are apparently not 
expected to do anything about them. At the 
end of the backup, you’re prompted to re- 
insert the first disk so that the program can 
store the files it uses when restoring or in- 
crementing. 

One or two minor inconveniences are 
worth noting. You can’t simply break 
open a box of disks and start backing up. 
The first disk must always be formatted 
first-—even if you’ ve set the program’s op- 
tions so that it reformats the disk before it 
Starts copying files. The flip side of this is 
that Backpak reads that formatted disk in 
order to determine its size, so you don’t 
have to tell the program which size drives 
you use. 

Finally, although Backpak will back up 
hidden files (it skips over system files), it 
won’t restore them. Instead, it warns you 
rather obscurely of ‘‘possible usage for 
software protection’. It’s up to you to fig- 
ure out how to get those hidden files back 
on your hard disk if you want them. 


Bakup 


Second Ring Publishers’ $179 Bakup is 
the backup program for people who like 
challenges. Almost everything about the 
program is challenging—menus that don’t 
work the way you expect them to, a dan- 
gerous quirk that can convince you that 
you no longer have any backups when you 
really do, the requirement that all backup 
disks be formatted in advance, the chal- 
lenge to fill plenty of free time while the 
program lumbers through one of the slow- 
est backups this side of DOS’s BACKUP, 
and more. 

At least the program gives you ways of 
overcoming some of these challenges. A 
supplement in the back of the manual lets 
you know that if you run out of formatted 
disks, you can press Esc to slip temporarily 
into DOS and format a disk whenever 
Bakup is not actually backing up. But you 
may be more bothered by everything the 
program doesn’t give you. 


AUGUST 1989 PC MAGAZINE 











We keep telling people 
this 1s not a laser printer. 





The new $995 HP DeskJet PLUS Printer. 
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You won't believe your eyes 
(or ears), either. The HP 
DeskJet PLUS printer gives 
you the same crisp, black let- 


tering. Clean, sharp graphics. 
And whisper-quiet operation. 


But it uses advanced inkjet 
technology to supply these 
laser-like qualities for the 
price of a 24-wire printer. 


But they keep lookin 
at the Fi tl 


For just $995, you get 300 
dpi in a trim 15-pound pack- 
age that’s twice as fast as 
the original. What’s more, 

it has built-in landscape and 
improved font selection. 
Including ten built-in fonts 
and over 100 optional fonts, 
with sizes up to 30 points. 
And its 20,000-hour MTBF 











assures a long, happy life. 


So call 1-800-752-0900, Ext. 

276J for the name of your 

nearest authorized HP dealer. 

Then judge the HP DeskJet 

PLUS printer for yourself. 
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BEYOND FLOPPY DISKS: A Look at Backup Alternatives 


BACKUP 








by Catherine D. Miiler 

For data you just can’t afford to lose, 
regular backup is a must. And for most 
users who back up their personal files, 
backing up to floppy disks is both the 
fastest and the easiest method, a fact 
demonstrated by the 15 backup soft- 
ware packages we tested. 

If you need to back up larger 
amounts of data on a regular basis, 
however, other types of media can be a 
better solution. The time you spend 
feeding your computer floppy disks 
ends up being more significant than the 
number of megabytes per minute the 
backup program can transfer to floppy 
disks—not to mention the burden of 
managing the large number of floppy 
disks necessary to store all that data. 
Media with larger storage capacities 
don’t require constant supervision, so 
backups can take place when you're not 
working at your computer. 

An alternative to floppy disk back- 
ups is any application that requires you 
to keep an accurate record of all your 
transactions—not just the end results. If 
you use floppy disks for backing up 
these records, you will have to keep 
track of them all. And even with the so- 
phisticated compression techniques of a 
backup program, !.2MB or 1.44MB 
floppy disks will pile up faster than me- 
dia with 40MB and 60MB capacities. 


UNATTENDED TAPE BACKUP 

Tape is probably the most commonly 
used of the many forms of unattended 
backup. While many tape formats 


You can't create or save a list of files or 
directories to include in a backup. The best 
you can do is write a batch file that switch- 
es into each directory with files you want 
to back up, then runs Bakup with some- 
thing like ‘‘*. WK1"’ as a parameter. You 
can’t exclude specific files from a backup, 
nor can you exclude subdirectories. You 
can’t exclude hidden or system files, al- 
though Bakup knows enough not to back 
up the DOS system files in your root direc- 
tory. Bakup also won't prompt you before 
overwniting any files that already exist on 
your hard disk—although, if you have 
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abound that support ISOMB and more, 
the DC2000 minicartridge technology 
remains the most popular for individual 
backup. 

The DC2000 systems following the 
Quarter-Inch Compatibility Commit- 
tee’s QIC-40 (40MB capacity) and 
QIC-80 (80MB) standards run off the 
floppy disk controller. As a result, they 
can be used with backup programs that 
can back up to any DOS device. (Other 
DC2000 tape systems adhere to the 
QIC-100 (100MB) standard and re- 
quire their own controller boards.) 

A single 80MB tape can store the 
same amount of information as 67 
1.2MB or 56 1.44MB floppy disks, 
with transfer rates of up to 2MB per 
minute. The transfer rate is limited by 
the speed of the floppy disk controller, 
so faster disk controllers will give better 
transfer rates. Archive Corp. offers 
tape drives in both the QIC-40 and 
QIC-80 formats; its ArchiveXL Series 
40 ($499) handles 40MB, while the Ar- 
chiveXL Series 80 ($699) handles 
80MB. 

Each tape drive manufacturer sup- 
plies its own backup software designed 
to work with the tape drive’s specific 
capabilities. Since tape drives can be 
programmed to perform the backup 
chore at user-specified times, the likeli- 
hood that backup will be performed is 
increased. No need to stop everything 
in the middle of the day to back up your 
system; in fact, you don’t have to re- 
member to back up at all. And tape is a 


enough foresight to ask, it lets you choose 
between different versions of the same file 
that you backed up at different times. 
Some of the security features in Bakup 
can leave you feeling very insecure at the 
worst possible moment. Imagine for a mo- 
ment that your hard disk failed and you had 
to replace it. Fortunately, 10 seconds be- 
fore it failed, you used Bakup to make a 
complete backup of the disk, so you are 
certain that nothing has been lost. So you 
set up and format your new hard disk, in- 
stall Bakup on it, and start the restore pro- 
cess. You know that you don’t start from 


more durable medium than floppy 
disks. 

A unique approach to tape backup is 
provided by a combination hardware 
and software system from Digital Stor- 
age Systems called PcARC. A buffer 
card with 224K RAM and a 68000-se- 
Ties processor temporarily stores files as 
they are accessed, then writes the data 
to a QIC-02 format (using DC600 tape 
cartridges) tape drive. The processor on 
the buffer card prevents degradation of 


With tape there is no 
need to stop 


everything to back 
up your system. 





your PC’s performance while writing to 


PcARC’s software is RAM resi- 
dent, occupying only 8K of memory, 
so the process doesn’t require the user 
to initiate the backup process. And 
since the program is always recording 
your work, if disaster should strike you 
will have a record of all your work 
within one transaction of the failure. 
PcARC also features selective and 


the Restore entry on the menu. Instead, 
you go to the Utilities menu to Recover the 
backup catalog from the last backup flop- 
py. A warning appears on-screen that this 
process mustn’t be interrupted because a 
power failure could render Bakup unus- 
able. After checking the weather forecast 
to make sure no thunderstorms are expect- 
ed, you proceed to recover the backup cat- 
alog. 

Now you try to begin the restore pro- 
cess itself—but Bakup startles you with a 
message reporting that you have no files at 
all to restore. At this point you either panic 





speedy restoration—18 minutes to read 
back a 60MB tape—of your files to a 
hard disk. At $595 for the buffer card 
and software ($995 with a 60MB tape 
drive and $2,295 with a 1SOMB tape 
drive), Digital Storage Systems’ fail- 
safe method is expensive, but none of 
your valuable time is spent on backup 
procedures. 


QUICKER, MORE COSTLY 

The speediest and most-expensive 
backup media are removable hard disks 
and cartridges like the Plus Passport 
and Bemoulli. Removable media usu- 
ally come in 10- to 40MB disks and car- 
tridges; they can be internal or external. 
Since these are DOS devices, you can 
use just about any of the backup soft- 
ware packages reviewed here. 

If you need to back up very large 
amounts of data, other tape cassette and 
cartridge formats requiring their own 
controller cards and software have 
much greater capacities. DC600-style 
cartridges have capacities of up to 
250MB and data transfer rates as high 
as 1OMB per minute. DATs (digital au- 
dio tapes) have capacities in the 1.2-gi- 
gabyte range, and 8mm helical scan 
units based on video recording technol- 
ogy can handle up to 2.2 gigabytes. 
Neither, though, is particularly speedy. 

WORM (write-once, read-mostly) 
devices, based on optical technology, 
provide excellent durability and storage 
capacity (as high as 2.4 gigabytes). 
This type of backup is relatively inex- 
pensive and indestructible. r 


Catherine D. Miller is a staff writer at 
PC Magazine. 


or stay sufficiently calm to locate the man- 
ual. Here, after some frantic page flipping, 
you discover that you forgot one crucial 
detail. Bakup expects the volume label on 
the new hard disk to match the volume la- 
bel that it had previously stored on the 
backup floppies. If the two labels don’t 
match, Bakup doesn't give you a warning 
~ message or explanation. It simply doesn’t 
do anything at all. If you don’t remember 
the volume label on your old hard disk, 
you could be in big trouble—unless you 
studied the manual thoroughly enough to 
discover that you can press the minus key 


SOFTWARE : 
BACKUP 


To Be Dac bed Ly 


funber of Directories 12 
Munber of Files 1% 


funber of Bytes S1aSK 


Estinated 


Nunber of Diskettes b) 


Elopced Tine (minutes) 14.6 


OURRENT 
Volane 
Filenane 
trectary 


(Tpooae9 
Tisk.Qn 
NDOSTIN 


to learn the volume label recorded in the 
catalog. The menus don’t give you any 
clues. 

The menus don’t give you much help at 
all. Pressing Enter next to a directory 
doesn’t mark its files for inclusion in a 
backup. You have to press F4 (not men- 
tioned on the menu) and then type in the 
name of the directory you want to include. 
F6 lets you type ina file specification. Un- 
til you study the manual intensively, 
Bakup makes it very difficult to remember 
whether menu choices will have any effect 
or whether you have to press a half-dozen 
other keys first. 

When Bakup installs itself on your hard 
disk, it puts itself into a directory baffling- 
ly named ITDIR. It also puts a second 
copy of the main program into the root di- 
rectory. However, when you want to nun a 
full restore, you have to remember to run 
the program from the root directory, al- 
though you can run partial restores from 
Bakup’s own subdirectory or any other 
subdirectory. 

Another thing to remember when using 
Bakup is that it has a *‘volume pooling’’ 
feature that lets it go back and reuse back- 
up disks that are labeled with lower num- 
bers than the last disk you backed up. This 
system nuns into trouble when you need 
the last backup disk for a restore—and the 
last one is not the disk with the highest 
number. To help you keep track, the pack- 
age includes a card marked ‘‘Last Disk’’ 
that you can insert in the sleeve of the last 
disk you used. Just don’t let the card drop 
out of a stack of 50 floppies. 

Despite all of these complications, 
Bakup does have some redeeming features 





that may make the package worth your no- 
tice. Because the program reproduces the 
DOS directory structure on your floppies, 
you can append incremental backups or 
partial backups to existing backup floppy 
disks. 

Bakup can also locate the files for a se- 
lective restore from the catalog on the hard 
disk without making you feed a dozen 
floppies into the drive. It handles errors so 
gracefully that it was unfazed by a disk 
with a hole punched in it. The program 
simply reported which files failed to get 
backed up and asked if you wanted to retry 
each in tum. Finally, Bakup has the good 
sense not to waste space by backing up its 
own 320K of program files and overlays to 
your floppy disks. 

hard disk, DOS 2.0 or 

later 

In Short: An arcane command structure and 

slow performance make Bakup a frustrating 


program to use. tt does offer excellent error 
correction. 






Bakup, Version 3.11 
Second Ring Publishers 
Inc., P.O. Box 82400, 
Phoenix, AZ 85071; 
(602) 978-6479. 

List Price: $179 
Requires: 384K RAM 
(512K for DOS shei), 
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PC Labs tested the current crop of 
backup software under conditions your 
own system might face, using 1.2MB 
floppy disks to back up 172 files (9.7MB 
worth). Fastback Plus, one of two 
programs to receive an Editor’s Choice, 


was more than twice as fast on prefor- 
matted disks as the average program: It 
finished the test in 3.6 minutes, indicating a 
throughput rate of 2.7MB per minute. 
intelligent Backup, the other Editor’s 
Choice, won that designation for its 
features, not its speed. 


Unformatted Backup Elapsed Time (minutes) 


The Unformatted Backup test 
measures the time tt takes to back up 
172 test files {totaling 9.7MB) to 
unformatted 1.2MB floppy disks. The 
program must first format each floppy 
disk before transfening files. For best 
performance times, verification is 
turned off and the lowest level of data 
compression is selected. 
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Preformatted Backup Elapsed Time (minutes) 


The Preformatted Backup test 
measures the time it takes to back 
up the test files to 1.2MB floppy 
disks previousty formatted by the 
backup software being tested. This 
test most closely simulates ordinary 
backup procedures. For best 
pertormance times, verification Is 
tumed off and the lowest level of 
data compression is selected. 


Restore to Hard Disk 


The Restore to Hard Disk test 
measures the time it takes to 
restore to their original 32MB hard 
disk all files backed up in the 
Preformatted Backup test. As if a 
total system crash had occurred, 
the hard disk is freshly low-level 
and DOS formatted beforehand. All 
restore options are set for the 
fastest possible operation. 
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Testing Backup Software 


To test the backup progrems, we used an 
8-MHz IBM PC AT running DOS 3.3 with a 
32MB hard disk, a 1.2MB floppy disk drive, 
and 640K of conventional memory. Unless 
otherwise directed by the softwere vendor, 
we set BUFFERS to 3. The test data was 
created by a file generator called PCOGEN, 
developed internally at PC Labs, The test 
files consisted of 11 primary subordinate 
directories, each with 3 levels of its own 
subordinate directories. There were 162 
files, totaling 9.167MB, end an additionel 
573K in ten files marked with the "hidden" 
system attribute. Files so marked can pose 
problems for some backup softwere. 

For both backup end restore, hard disks 


BACKUP SOFTWARE PERFORMANCE TESTS: COMPOSITE VIEW 


PERFORMANCE TESTS: BACKUP SOFTWARE 





were first low-level formatted and then DOS 
formatted (In both cases using IBM 
Advanced Diagnostics and DOS 3.3, 
respectively). The time needed to extract a 
disk end put it back in the floppy disk drive 
manuaily was counted in the performence 
times. To minimize the effect of handling the 
disks, the procedures were done twice and 
the lower of the two times reported. 
Backups were done to a 1.2MB floppy 
disk drive with verification (error checking) 
tumed off to minimize performance times, 
though this method Is not recommended for 
actual backup procedures. Using verifi- 
cation or error checking could typically 
double the given backup times. When data 






compression was available, the lowest level 
of compression, as specified by the vendor, 
was selected. 

Files were restored to the same hard 
disk from which they were backed up after 
the disk wes freshly low-level and DOS 
formatted. While no attempt was made to 
test file restoration to an ective hard disk 
structure, the resulting times would prove 
slightly longer as the software checked file 
allocation tebles end stepped over frag- 
mented areas. All restore options were set 
for the fastest possible operetion (es 
designated by the software vendor). 





The first of the two backup procedures tested by 
PC Labs used tloppy disks fresh from the box and 
required the backup program to tormat them before 
{or during) the backup. ALPS" Fullback was the 
worst ot the group, taking slightly longer than a halt 
hour—a throughput rate of roughly 317K per 
minute—and taking nearly 30 percent longer than 
DOS’s BACKUP on unformatted disks (using the /F 
backup option). In a real-world situation, however, 
even Fullback would finish ehead ot Bakup, which 
requires formatted disks but can do neither its own 
nor DOS's formatting. 

For the second procedure—using the pre- 
formatted disks created during the first tna}—times 
improved dramatically. Only QuikSave, Fastback 
Plus, and Point-and-Shoot PC-FullBak, however, 
achieved throughput rates greater then 2.6MB per 
minute, completing the task in less than 3.7 
minutes. 

When restoring data, DOS's RESTORE 
program achieved times that challenged half the 
tested software, Seven programs—Mace Utilities 
Gold Edition, PC Tools Deluxe, COREfast, Back-lt, 
QuikSave, Fastback Plus, and Point-and-Shoot 
PC-FullBak restored the data In significantly faster 
times. 

In addition to our standard peformance tests, 
other means were used to determine how weil 
@ach program handied everyday disaster 
Siluations. One test attempted a backup to a disk 
that had been used earlier In the same backup. In 
another test, we fed the program a damaged disk 
to see if the program would notice that something 
was wrong. The results of these informal tests will 
be found in our reviews. 





* DOS's BACKUP.COM program was not reviewed, but we are reporting its test results for comparison. 


Relative Times 
(DOS’s BACKUP.COM = 100) 
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BakupWiz 


BakupWiz is an inexpensive, uncomplicat- 
ed backup program with simple menus and 
a unique security feature. If the privacy of 
your data matters to you, PCX’s $59 pro- 
gram may tum out to be the best choice de- 
spite its lack of many features and conve- 
niences taken for granted in most other 


Running BakupWiz is a simple matter 
of typing BW at the DOS command line. 
A Lotus-style menu immediately offers 
you four options: backing up, restoring, 
reading the directory of a backup, or for- 
matting a floppy disk. 

Under the backup option, you can 
choose all files, modified files, selected 
files, selected modified files, or files creat- 
ed or modified after a specified date and 
time. If you want to limit the backup to se- 
lected files instead of the full disk, you 
type the file specifications into a menu. 
You have to memorize the names of the 
files you need because BakupWiz won't 
show you a directory from which to select 
them. You can only include files and sub- 
directories; you can’t exclude specific files 
or any subdirectories from the chosen di- 
rectories. If you choose a date-restricted 
backup, you have to enter the date using 
the exact format ‘*03/21/89 12:31°’; any- 
thing else produces an error message. 

When you've chosen the backup type 
and entered the letter of the drive to back 
up, the program scans the disk and reports 
the number of bytes in the chosen files. It 
doesn’t estimate the number of bytes re- 
quired, but you can make an educated 
guess, Next it prompts you to give an op- 
tional name for the backup, then an option- 






BakupWiz, 

Version 2.10 

PCX, 13734 Boquita 
Dr., Del Mar, CA 92014; 
(619) 259-9797. 

List Price: $59 
Requires: 512K RAM, 
hard disk, DOS 2.0 or 
later 

In Short: Bakup Wiz has a password-protection 
scheme that can protect backups from casual 
snoopers. Its menus are easy to use but offer onty 
slow operations and a severely limited range of 
options. 
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al password. Finally, and slowly, the pro- 
gram starts backing up to your floppy 
disks—although it will prompt you for 
confirmation if you insert a disk that has al- 
ready been used for a backup. You get this 
prompt only with the first disk, however. 
Afterward, the program takes any disk you 
give it and formats it if necessary. 

The password is the point where Bak- 
upWiz distinguishes itself from its rivals. If 
you enter a password, no one will be able 
to restore the files without entering the 
same password. The manual warns that 
““If you lose your password, your data is 
lost—for good.”” But, for better or worse, 
that’s only partly true. Although Bakup- 
Wiz stores its data in a single file on the 
floppy and doesn’t reproduce the DOS di- 
rectory structure, the data itself is not com- 
pressed or encrypted. So if your data con- 
sists mostly of text, anyone can read the 
complete contents with a file viewer like 
PC Magazine’s BROWSE or DR utility. 

‘When you restore an individual file, the 
program reads the directory from the first 
disk but can’t tell you which disk contains 
the file you need, so you have to let it grope 
in its slow, deliberate way through every 
floppy disk until it finds the file you want. 
It doesn’t make much sense to use Bakup- 
Wiz for anything other than archival back- 
ups of your entire disk, with a view toward 
using the full backup set in case of dire 
emergency. 

BakupWiz makes a good start in dealing 
with error conditions but doesn’t follow 
through. When I used a damaged disk for a 
backup, the program used as much of the 
disk as it could, then prompted for a sec- 
ond disk. When I then inserted a good 


With BakupWiz 
you get an estimate 
of the number of 
floppy disks 
needed and a 
constant reminder 
of the fme—not 
the best news to 
receive during the 
slow backup 
process. The 
indicator at the 


Copyright(c} 0074903: 


disk, the program quit with a curious mes- 
sage about an ‘‘Unrecoverable tape er- 
ror’’—curious, because the program 
doesn’t support tape drives. Another oddi- 
ty was the total lockup I invariably encoun- 
tered when backing up only a single file 
from the root directory. 

When backing up or formatting, the 
program assumes that a PC or XT use 
360K disks, that ATs and compatibles use 


— ] 
be able to restore the 
| files without entering 


the same ae 
pet: “s 





1.2MB disks, that a PS/2 Model 30 uses 
720K disks, and that any other PS/2 uses 
1.44MB disks. If you have a customized 
setup or if you need to use smaller disks 
that your machine can normally handle, 
you can override the program’s assump- 
tion with a command-line switch. If you 
have an EGA, BakupWiz displays its 
menus in 43-line mode. If you have a 
VGA, it does the same thing, which means 
that the menu leaves a blank region at the 
foot of the screen where the VGA expects 
to find another 7 lines. 

If you're interested in trying out Bakup- 
Wiz, you can download it from informa- 


“Xerox this memo, 
“FedEx this proposal.’ 
“LapLink these files’ 


When something becomes a standard, And LapLink III will even install itself 
using it becomes second nature. That’s true automatically on a remote computer. 
about LapLink. It’s so effective that it has That's in addition to ease-of-use and 
become the most popular productivity features like our popular split 


screen design, flexible transfer options, 
and disk and printer sharing. 


laptop-to-desktop and 
desktop-to-desktop file 









transfer program ever. ~ For the same fast, error- 
And now Release lll = free file transfers between 
improves on the original s my PCs and Macintoshes, get 
with added power— & ELIA a LapLink Mac. And for 
while preserving the 8 more information about 
simple design that has ? any Traveling Software 
made LapLink the q product, call us at 
choice of more major (800) 662-2652. 
corporations. LapLink III. The 
LapLink III offers standard in file transfer 
both serial and parallel file software. 
transfer, and you can take 
advantage of parallel transfer sugersiranetairrice $139.95 


speeds of 500,000 baud or higher. 


it comes with a “six headed” universal cable : 
that provides you with everything you need Ill 
to use both serial and parallel modes. 


Traveling Software, Inc. 
18702 North Cerek Parkway Bothell, WA O8011 
(206)483- 8088, 


LapLink Is a reg. trademark of Traveling Software, Inc., Xerox ts a reg. Irademark of Xerox Corporation, FedEx is a reg trademark of Federal Express Corporation. © 1980 Tyaveting Software, Inc. All Rights Reserved 
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Make Irwin*do it. 

An Irwin tape backup system, that is. 

So go home early. Because an Irwin system will 
back up your data, your programs, your breakthrough 

ideas—all automatically. 

No complicated 
commands. 

No sloppy floppies. 

Our EzTape’ software 

makes it easy to store 
weteven data you want. Whenever you want. 

It doesn’t matter whether you're iad up a PC 
or a Macintosh? 

An Irwin backup system works with them all. 
Along with all the popular local area networks. 
Providing up to 80 megabytes of reliable storage. 

In fact, with its patented AccuTrak’ precision 
tracking technology, , you can transfer data from a PC 
toa PS/2°toa Mac and back again. 

Something that would throw a floppy right off 
its track. 

All in all, that’s why more people rely on Irwin 
minicartridge systems to do their backup than all 
others combined. 

Just call 1-800-BACKUP]1 for the dealer nearest you. 

Because the best way to make backups is to avoid it. 


IRWIN 


A Cipher Products Group 





1989, Irwin Magnetic Systems, a subsidiary of Cy her Data Products, Enc: 2101 Cocmrmserecalin Bly d, Ann Arbor, M1 48105. rea Esty registered 
ie ee Magnebc Systems, Inc PS/2 6 a registred tra Hs demark of Internatsonal Business. nes Corporation on and Macintosh v6 nell cla pata oni cise tag 
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Ever since Version 2.0, every copy of 
DOS has included BACKUP and RE- 
STORE. They don’t have the speed or 
features of the commercial programs, 
and they certainly don’t look pretty on- 
screen, but they work. 

Or at least they work now. The 
BACKUP that came with DOS 3.0 was 
notorious for slowly working its way 
across a floppy disk and leaving behind 
an empty file with no data in it. Of 
course, it gave you no warning that it 
had done this, and you discovered it 
only when you tried to restore your 
most precious file from the backup 
disk. 

Some versions of RESTORE had 
trouble restoring backups created by a 
different, earlier version of BACKUP. 
That meant you were out of luck if you 
got a new version of DOS, reformatted 
your hard disk, and tried to use RE- 
STORE to bring back your files. 

Microsoft’s and IBM’s versions of 
DOS often have subtle differences that 
make it impossible to use one version’s 
RESTORE on backups created with an- 
other version’s BACKUP. If you used 
Microsoft’s /P switch to pack as many 
files into a floppy disk as possible dur- 
ing a backup, IBM's RESTORE 
couldn’t restore your files. Before Ver- 
sion 3.3, RESTORE transferred the 
system files from backup disks to hard 
disk, often causing havoc. 

Before DOS 3.3, BACKUP created 
one file on the backup disks to match 
each file on the hard disk. In DOS 3.3 
and later, DOS copies the trick used by 
many commercial programs of packing 


tion services like PC MagNet or Compu- 
Serve or from any good BBS. If you 
decide to keep using it, send the author the 
registration fee. If you don’t, you’ve lost 
nothing but some time on the phone. 


COREfast 


Most backup packages consist of a flimsy 
paperback manual and a disk. COREfast 
comes in a sturdy, cloth-covered slipcase 
and ring binder that make the whole thing 
look a lot like the DOS manual. Some- 
times you can tell a program by its cover, 


BACKUP 


Doing It with DOS’s Own 
BACKUP and XCOPY 


by Edward Mendelson 


RESTORE allows 


you to transfer 


only files that 
aren’t on the 
target disk. 





files from the hard disk into a single file 
on the floppy disk. This change doubles 
BACKUP’s glacial speed, but it means 
that backups made with DOS 3.3 and 
later can’t be restored to computers run- 
ning earlier versions. 

Since IBM’s Version 3.3 (earlier in 
Microsoft's versions), RESTORE has 
had sophisticated switches that let you 
restore only modified files or files creat- 
ed after a certain date. You can also tell 
RESTORE to transfer only files that 
aren’t on the target disk—a feature you 
won’t find in many commercial pro- 


grams. 

The BACKUP in Version 2.x could 
back up only to floppy disks, but Ver- 
sions 3.x and 4..x can back up to another 
hard disk or other DOS device, as well. 
DOS 3.2 introduced the XCOPY 


and CORE International’s $99 backup 
package is in every way the serious, 
heavyweight program that it appears to be. 
Tt does almost everything, and with im- 
pressive speed. The clumsiest thing about 
COREfast is that overweight manual, 
which is so badly organized and indexed 
that you're better off ignoring it and using 
the extensive help screens instead. 
COREfast lets you back up and restore 
to any disk or DOS device that you can 
identify with a drive letter, including a net- 
work server. It has a built-in file manager 
that lets you view, copy, or rename files 
before deciding whether to list them auto- 
matically in a catalog of files to include ina 


command, which can serve as a reason- 
ably fast and totally reliable backup 
program if none of your files is larger 
than the capacity of your floppy disks. 
Use the command with this syntax: 


xcopye:\ a.\ /s/m 


The /S switch makes XCOPY copy all 
files from the subdirectories below the 
root directory in addition to all files in 
the root. The /M (for modified) switch 
makes it copy all files that have the ar- 
chive bit set and then turn off the ar- 
chive bit. When the first floppy disk is 
filled, XCOPY will exit with an error 
message. You then simply insert anoth- 
er floppy disk, press F3 to bring the pre- 
vious command back to the command 
line, and press Enter to run it again. 
This time XCOPY will skip over the 
files it copied earlier—because the 
archive flag on those files will be 
down—and will resume where it left 
off. Repeat this procedure until your 
entire hard disk is backed up. 

If you want to make certain that the 
archive flag is up for all your files be- 
fore using XCOPY, you can go to the 
root directory and use this command in 
DOS 3.3 or later: 


attrabta c:\* * /s 


Although ATTRIB dates back to DOS 
3.0, only Version 3.2 lets you use it to 
set the archive bit, and only Version 3.3 
adds the /S switch that makes it work in 
all subdirectories of whatever directory 
it starts in. a 


backup—and you can create catalogs and 
configuration files from many convenient 
points in the menus. COREfast includes an 
optional 4K memory-resident scheduler 
that can run backups or restores at any 
specified time; it also can run programs or 
issue any DOS or network command be- 
fore or after the backup or restore itself. 
COREfast normally uses a proprietary 
high-speed disk format unreadable by 
DOS, but you can choose to create backup 
disks that use DOS formatting in- 
stead—and you'll have to use DOS for- 
matting if you back up to anything other 
than a floppy disk. COREfast even lets you 
make image backups, although you should 
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normally avoid doing anything of the kind. 

Like most high-tech backup programs, 
COREfast offers two levels of data com- 
pression and three levels of verification. 
By default it backs up all files, including 
the DOS system files, but you can tell it to 
ignore any combination of hidden, system, 
read-only, or Novell-sharable files. And 
like any self-respecting advanced backup 
program, COREfast lets you set a date 
range for files to back up and lets you de- 
cide whether or not the program should re- 
set the archive bit after backing up files. 

If you’re a backup beginner, COREfast 
starts you off with simple menus that give 
access to simple backup-and-restore func- 
tions suitable for unsophisticated users. 
But when you feel more confident, you 
should switch to an advanced menu level 
with a few keystrokes. Only the advanced 
level gives you access to crucial switches, 
like the ones that control whether hidden or 





muititude of options makes it especially suitable 
for network environments. But the menu interface 
is more awkward than it needs to be, error 
correction is weak, and singie-file restores are 
glacially siow. 
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COREfast's 
Selection menus 
tend to look 
complicated, but its 
progress report, 
shown here, is 
clean and efficient. 
You're told how 
much of the floppy 
disk has been filled, 
so you can be 
ready to insert 
another, and how 
much more of the 
whole backup 
process remains. 


system files will be backed up. When you 
feel really expert, you can dispense with 
the menus altogether and use command- 
line switches to control the separate pro- 
grams that are normally concealed behind 
the menus. 

COREfast’s performance in the PC 
Labs timing benchmark tests places it 
just below the top rank of backup pro- 
grams—an impressive performance for an 
application so rich in features. Yet for all 
its power and range, COREfast suffers 
from some major and minor inconve- 
niences, A minor one is the way the menus 
Tequire you to jump around the function 
keys (or the number keys on the top line of 
the keyboard) to get anywhere. The list of 
function keys is arbitrary (although FI al- 
ways brings up help), and the arrangement 
of function keys on submenus bears no re- 
lation to the arrangements on the menus 
above them. If COREfast allowed you to 
type the initial letters of menu choices, or 
even move a scroll bar, you could use it 
more easily and accurately. 

COREfast’s error correction isn’t per- 
fect, either. It overwrites disks from earlier 
backups without any special warning be- 
yond its standard statement that all data 
will be overwritten on the disk. If you open 
the drive door at the wrong time, you have 
to start the backup over from the begin- 
ning. And when COREfast tried to format 
a scratched floppy, it just kept trying and 
trying until I gave up and rebooted. 

COREfast also gets seriously inconve- 
nient when you want to restore one or two 
files. The log file on the hard disk and the 
catalog on the first backup disk lists all 
backed-up files—but neither one can tell 


you or the program which disk contains 
which file. You have to feed backup flop- 
py disks into the drive one by one until the 
file you need finally turns up. If your back- 
up consists of 20 or more floppy disks, this 
can mean a long wait. 


Fastback Plus 


When I talked to the programmers who 
wrote many of the backup programs in- 
cluded in this article, almost all of them 
had something to say about Fastback Plus. 
It was usually envious. 

Fifth Generation Systems’ $189 speed 
demon is the most efficient and elaborate 
system you can find for preserving and re- 
storing data. It has a lot more than speed to 
recommend it, even though its quickness 
would be enough to make it stand out from 
its rivals: in two tests it was the fastest pro- 
gram of all, while in another it lagged be- 
hind by an interval too small to matter. 

As a total backup system, Fastback 
Plus has advantages few other programs 
approach. No backup task is too compli- 
cated for this application to automate. If 
you need to back up one set of files to a 
floppy disk, the same set to a network serv- 
er, and a second set to a cartridge disk, 
Fastback Plus lets you automate the whole 
process by recording all the keystrokes ina 
macro. If you want to automate complex 
backup procedures for your coworkers, 
you can even include pop-up instructions 
and prompts in a macro and run the whole 
procedure from their AUTOEXEC. BAT. 

The installation program uses macros to 
spectacular effect. After copying files to 
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“There's little else Z eae rated SuperProject 
Jou can ask for amidst ae Ma ee 
its barrage of options ® : cate ae 


@ project." 
November, 1988. 


It isn’tan easy thing choosing even develop projects on a PC, then 
project management software. consolidate them by uploading 
Countless programs and features toamainframe. 
can make the task downright And that’s the kind ofadvantage 
daunting. that comes only from the world’s 
But we can help. leading independent software 


Or, more to the point, we'dliketo | company. 
introduce some people who can: the For a brochure, free demo 
editorsandcriticsofsome ofthe most diskette or more references, call 
prestigious computer magazines. 1-800-531-5236. In Canada call 
Noted above isjustasamplingof 1-800-663-6904. 
their recent reviews of SuperProject; Because, in the final analysis, 
our family of invaluable resource we want your project to receive 
tools. reviews along the same lines as ours. 
SuperProject Plus; Expert and 
Expert/2 for OS/2 offer comprehen- 
sive control over the smallest to ; 
most complex projects.You can ©1989 Lonpusc AsoOResImertund.im LAD SUN De Sites CABSISI 
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WHEN A HARD DISK 
ISFULL, YOU ONLY 
HAVE TWO CHOICES, 





When most people upgrade their 
hard disks, it’s two steps forward and 
one step back. First, they download all 
their files onto floppy disks. Then they 
throw out the perfectly good old hard 
drive, and put in a new one with more 
capacity. Then they fill it halfway full 
of the old files again. 

But instead of wasting al] that 
time and money, you can add Hardcard? 
It’s a hard disk on a 1” wide card, so 
it fits into any single expansion slot of 
your 286 machine. Which means you 
can keep your old 20 or 40 Mb drive 
right where it is. And still add 40* Mb 
of brand new capacity, for a total of 60 
to 80 Mb. 

And this has to be the most con- 
venient upgrade you’ve ever seen. Just 
plug Hardcard 40 into a 16-bit slot, 
and that’s it. You don’t have to transfer 
files onto floppy disks, then reload 


* Also available in 20 Mb capacity which fite xn on 8-tat slot. 
Phos Development Corp. 


















them onto the new drive. Or waste 
anyone’s valuable working time. 

Of course, you get real perfor- 
mance, too. Hardcard gives you 28ms 
effective access time. And 60,000 
hours MTBF, which is three times more 
reliable than most other drives. And 
now, you even get all this along with a 
two-year warranty. 

When you have to upgrade a full 
hard disk in your 286 PC, don’t discard 
it. Do what over half a million satisfied 
users already have done. Hardcard it. 
Call your dealer for more information, 
or 1-800-826-8022** 

Fy, 
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your hard disk and testing your hardware, 
it runs a macro that tests the program itself 
by performing a quick backup-and-restore 
of its own directory. The manual backup 
you perform later won’t be as effortless as 
this automatic one, but it will come close. 
Your basic choices include full backups, 
incremental backups of modified files, and 
differential backups of all files modified 


As a total backup 
system, efficient and 
elaborate Fastback 
Plus has advantages 


few other programs 


approach. 





since the last full backup. You can append 
later backups to full backup sets, but you 
have to start each backup on anew disk—a 
detail that unfortunately leaves valuable 
space unused on the last disk of the previ- 
ous backup. 

Fastback Plus is a system in which you 
can customize everything, even the range 
of options offered by its menus. When you 
first run the program, it presents limited 
choices and extensive help screens de- 
signed for beginners. Later, you can as- 
cend through two more-advanced levels in 
which the options increase and the help 
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Fastback Plus 
takes time to 
estimate a backup 
only if you ask it to, 
but you won't 
regret spending the 
time. The estimate 
column in this well- 
designed screen 
gives you an idea of 
how many floppy 
disks you'll need 
and the estimated 
time required for 
the backup. 





gets more laconic. The most-advanced us- 
ers can adjust options ranging from the de- 
gree of data compression, write verifica- 
tion, and error correction to use in backups 
to the sound the program makes when 
prompting you to insert a disk. 

When you begin backing up, you can 
either get an estimate of time and disk re- 
quirements or proceed directly to the back- 
up. Fastback Plus alphabetizes your direc- 
tories and files before writing them to your 
backup disks, so your data will be in per- 
fect order if you restore to a newly format- 
ted hard disk. By default, Fastback Plus 
rushes ahead and uses any disk it finds in 
the drive, but you can set it to wam you be- 
fore it uses either a disk from an earlier 
backup or any disk that already may have 
data on it. 

Your backup data is stored on floppy 
disks that DOS can read, although the data 
is stuffed into large files that can be re- 
stored only with Fastback Plus. Restores 
are straightforward and efficient. You can 
select files by typing in their names or by 
tagging them on a directory screen. Then 
you choose Estimate on the Restore menu, 
and the program quickly scrolls through 
the backup log on the hard disk and tells 
you exactly which disks have the selected 
files. The time-saving trick of using the 
Estimate screen is so deeply hidden in the 
manual that many loyal users don’t seem 
to know it’s there. 

The user interface in Fastback Plus pre- 
sents a simple and consistent structure of 
moving-bar menus with pull-down sub- 
menus below each option. You maneuver 
either with a mouse or with arrow keys or 
by hitting the first letter of the item you 


want. Keyboard users will find some of the 
rarely used menus mildly annoying be- 
cause you have to press Enter to reach sub- 
options and then press Esc to leave. But a 
mouse scurries effortlessly through the 
whole maze. 

If you or your colleagues find this sys- 
tem too complicated, or if you’re nostalgic 
for the original Fastback, you can find an 
‘‘altemnate user interface”’ program on the 
installation disk. With this program, you 
don’t have to move around any menus at 
all. You are asked about each of the basic 
details of the backup you want to perform, 
and the default answer will usually be the 
right one. The program then passes your 
answers to the backup program itself, 
which performs the backup as if you had 
chosen it from its own menus. 

Fast and flexible as it is, Fastback Plus 
somehow finds time to trap errors that trip 
up many other programs. When I deliber- 
ately damaged a disk that Fastback Plus 
had already used successfully and made 
certain that all write verification was 
switched off, it still refused to be fooled 
and calmly asked me to insert a better disk. 
That kind of calm soon rubs off on anyone 
whose data is backed up by Fastback Plus. 


Fullback 


ALPS’s Fullback takes you back while it 
backs you up. This $129 package recalls 
the early days of DOS, when menus were 
fare, conveniences few, and frustrations 
many. With Fullback, you can back up a 
hard disk the old-fashioned way, and you 
probably won't enjoy it. But you may find 
some interest in seeing how a simple job 
like backing up a hard disk can be made 
more complicated than anything you ever 

Fullback consists of eight separate pro- 
grams—some for different kinds of back- 
up, some for preparing disks for use by the 
backup programs, some for supervising 
the backup process. 

If you simply want to back up your full 
hard disk, don’t use the program that has 
the same name as the whole package—the 
program called Fullback. For a full back- 
up, you'll want Halfback—although Half- 
back won’t back up your full disk if any of 
your files are larger than a single floppy 
disk will hold. In that situation, you’! have 
to write down the names of the large files 
and use a third program called Bigback to 
back up each file individually. 
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SITBACK: A Backup Program for the Terminally Lazy 


by Edward Mendelson 

Sometimes it’s just too much trouble to 
fire up a backup program and copy all 
those files that have been accumulating 
on your disk since last summer. Of 
course, you can get a program that in- 
stalls itself in your AUTOEXEC.BAT 
and backs up your files first thing every 
day, but you can always tell the pro- 
gram you're too busy and put it off till 
tomorrow. 

SitBack, a $99 utility from SitBack 
Technologies, has the answer. All you 
have to do is put the letters SB in your 
AUTOEXEC.BAT, and SitBack will 
load itself into memory, where it occu- 
pies 14K. There it lurks, doing nothing 
until it detects that you have stopped us- 
ing the keyboard for at least 2 minutes 
(or any other chosen interval) or until 
certain times of day that you specify. 
Then it wakes up and scans your disk 
for new or modified files. If it finds 
any, it copies them to any DOS device 
you specify—a floppy disk, another 
hard disk, or a network server. You can 
back up to anything wnitable that is 
identified with a drive letter. 

Anyone who uses computers can 
think of objections to this scheme, but 
the program anticipates almost all of 
them. It can be told to write only to 
disks to which you have given the vol- 
ume label SB, in order not to put files 
on other disks that may be in the drive. 
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It doesn’t try to pop up a window to of- 
fer error messages but gives audible 
signals in the event that a disk is either 
full or missing the required label. You 
can press hotkeys to tell it to pause and 
then to resume or to cancel a backup en- 
tirely. You may use the pause key of- 
ten, because SisBack tends to hog your 
computer when backing up files, and 
any application you happen to be work- 
ing in at the time will become highly 
sluggish. 

If SitBack encounters a file that’s too 
big to fit on a single floppy disk, it 
beeps quietly at you and records the 
problem in an error log. A separate 
command-line program lets you view 
the error log and set various defaults for 
backup timings, for the sources and tar- 
gets of the backups, and even for the 
tones of the beeps. The program is con- 
figured to ignore all program files, and 
you can exclude or include any other set 
of files. 

SitBack can perform a total backup, 
but because it was never designed for 
speed you may be better off with a dif- 
ferent utility for total backups—one 
that can also back up files larger than a 
single floppy disk. 

A fully functional version of SitBack 
comes with Departmental Technol- 
ogies’ Take Charge!, a $139.95 memo- 
ry-resident combination of desktop or- 
ganizer, disk utilities, and Swiss Army 


Normally, SitBack 
is heard but not 
seen; you see it 
only when you read 
the error log or set 
default options. The 
screen at left lets 
you list the drives 
and files that you 
want the program 
to back up. 


SitBack 


SitBack 


SitBack 
Technologies, 7219 
W. 95th St, #301, 
Overland Park, KS 
66212; (913) 694- 
0808 


List Price: $99 
Requires: 14 free 
RAM, DOS 3.0 or later. 





In Short: A TSA backup utility that keeps 
watch for new or altered files and copies them 
to adisk or server. It's slow but reliable. 
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Requires: 320K 
RAM, DOS 2.0 or 
later (DOS 3.0 with S#Back). 

In Short: A package containing every 
imaginable file and disk utility. It's not elegant 
but always effective. 
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knife. Take Charge! adds a lot of func- 
tions for a small additional price but re- 
quires about 20K more RAM. 

The version of SitBack that comes 
with Take Charge! looks identical, and 
you can even install it without installing 
Take Charge! But you can't actually 
use it for backups unless Take Charge! 
is also in memory. 

One alternative to SitBack is CORE- 
Jast’s memory-resident scheduler. This 
can start a backup at any specified time, 
but only if your computer is idling at the 
DOS prompt. This is fine if you sched- 
ule unattended backups to a tape drive 
or server when you’re not in the office. 
But if the scheduler calls for a backup 
while you’re working on something 
else, it plays a little tune to remind you 
that it’s time to backup. And you're free 
to ignore it. . 


1 QOANSIINGEA KON 
EXPERT MOUSE. 
THE REVOLUTION 
STARTS HERE. 


Presenting Expert Mouse 
for the PS/2® a revolutionary 
new input device. Remember 
how the mouse fundamentally 
changed the way we used com- 
puters? Now, Kensington revo- 
lutionizes the mouse with the 
introduction of Expert Mouse™” 


Since it’s a trackball, it gives 
you greater control of your desk 
and your mouse because you 
move only the ball, not the 
entire mouse. Its size and shape 
allow your hand and wrist to 
rest comfortably while your 
fingers roll the trackball. 


5/2 1 aregistered trademark of International Bunincas Machines Corp Expert Mouse 
tegustered trademark of Mictusoft Comormion Lotus | 2 spel actthcengel prdage 


Get To THE Point. 
PRECISELY. QUICKLY. 


Expert Mouse is precise 
and fast. Its patented optical 
technology positions the cursor 
exactly where you want it, anda 
unique feature called “click- 
lock” makes drawing, scrolling, 
and highlighting a breeze. 


Works WELL WITH 
ALL YOUR SOFTWARE. 


Expert Mouse is the ideal 
input device to use with any 
Microsoft Windows® appli- 
cation. In fact, Expert Mouse 
works with all the software 
packages that work with an 
ordinary mouse. And for appli- 
cations not written with a 


Won, WordVertect 1.0 registered trademark: 


a =| 
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mouse in mind, Expert Mouse 
comes complete with pro- 
grammable pop-up menus. 
These menus enable you to use 
Expert Mouse with already 
familiar programs, including 
Lotus 1-2-3® and WordPerfect® 


MAKEs You AN EXPERT. 


Expert Mouse hasa special 
automatic acceleration feature 
which senses your working 
speed. Roll the ball slowly for 
pin-point precision. Roll it 
quickly and the cursor will 
speed across the screen. 

Expert Mouse — the next 
step in the revolution toward a 
better way of computing. 

Expert Mouse is available 
at your favorite dealer. To find 
the dealer nearest you, call 
Kensington at 800-535-4242. 
In NY, call 212-475-5200, 
or write to us at Kensington, 
251 Park Avenue South, 

New York, NY 10010. 
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Setting new standards 
of performance. 


ant) Kensington are trademarks of Keoningten Micromare. roe ecu begs casaleal gis ji sas age ag aaa Lid Micmesoft Windows iaa 
aff WoaPorfect Corporation. © (989 Kensington Miczoware. 
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Fullback backs up only the directories 
you specify. With other programs, you use 
a configuration command or file to tell the 
program which directories you want to 
back up. With Fullback, you first run a 
program called Dirimage and choose the 
directories you need; Dirimage then cre- 
ates corresponding directories on a series 
of floppy disks. 

When you want to back up files from 
your \FIRST directory, you insert the flop- 
py disk on which Dirimage has created an 
empty \FIRST directory and then run Full- 
back. The program reads the directory 
structure on the floppy disk and simply 
copies any modified files from the corre- 
sponding directory on the hard disk to the 
floppy disk. If you don’t know which 
directories have files that you haven’t 
backed up, you can runa Moddirs program 
that will tell you. 


eS 
Fullback, Version 3.0 FULLBACK 
ALPS, 1502 County Pecmmmeceptome 
Road 25, Box 6100, 
Woodland Park, CO 
80866; (800) 232-2577, 
(719) 687-1442. 
List Price: $129 i 
Requires: 256K RAM, 
hard disk, DOS 2.0 or 
later. 
in Short: Fullback's primitive command 


structure and confusing multitude of programs. 
make it unsuitable for most of today's hard disks. 
Some of its programs require you to prepare the 
floppy disks in advance of backing up. 
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Fullback does its 
work extremely 
slowly and adds 
insult to injury by 
Rot giving you 
anything to look at 
except a list of files. 
Notice the 
message waming 
you about a file too 
big to back up. 
You'll have to use 
another program In 
the package to 
back that one up. 


Fullback backs up hidden files but not 
system files. When it backs up a hidden 
file, it removes the hidden attribute with- 
out saying so. It copes with an open drive 
door by quietly waiting for you to close it. 
But when it encounters a bad disk, it emits 
a loud wailing noise that you can stop only 
by rebooting. 

If a directory that you back up has too 
many files to fit on the floppy disk, Full- 
back dumps you unceremoniously back to 
DOS with an error message. At that point, 
after consulting the manual, you run 
Ctlback. This utility displays a screen on 
which you can list the files you want to in- 
clude or exclude on each floppy disk, as 
well as leaving a control file on the floppy 
itself. You don’t have to enter specific file- 
names or wildcard specifications unless 
you want to—you can include all files 
within a certain range of the alphabet, for 
example. But as soon as the files that you 
Specify get too large for each floppy disk, 
you have to go through the entire proce- 
dure again. 

This whole process works moderately 
well if you want to back up files from only 
one or two directories and are willing to 
use specially prepared floppy disks when 
doing so. DOS’s COPY and XCOPY 
commands will do much the same, of 
course, without demanding prepared flop- 
py disks. Fullback, however, lets you use 
command-line parameters to limit the 
backup only to files newer than the ones on 
the floppy disk, or to back up only files al- 
ready found on the floppy disk. 

If all this sounds like more trouble than 
it’s worth, you may turn to Halfback, 
which doesn’t need to have target directo- 


ries that already exist on the floppy disk. 
Halfback won’t back up to 1.44MB disks 
and can’t handle files larger than the target 
floppy, but it accepts anything else and re- 
produces the directory structure of your 
hard disk on the floppy disks as it works. 
Each time you insert a floppy disk, you 
have to tell the program whether or not the 
disk you’ve inserted is formatted. If it isn’t 
formatted, you can tell the program to for- 
mat it for you. 

All these programs work very labori- 
ously and slowly—far more slowly than 
any others that we tested. And the package 
doesn’t include a restore program. If you 
want to restore a file or a directory, the 
manual tells you to use the COPY com- 
mand—unless, of course, the file you 
want to restore was too big for Fullback or 
Halfback and had to be backed up with 
Bigback. In this case, you use Bigback for 
restoring. 

To give the Fullback package the best 
possible chance at scoring well in timing 
tests, we used DOS’s XCOPY to restore 
all of the files and directories on the back- 
up disks. (The Fullback manual doesn’t 
mention XCOPY anywhere.) We ran 
XCOPY once for each backup floppy disk, 
then ran Bigback a few times to restore the 
files that were too large for the floppies. 
All in all, it wasn’t an experience I'd want 
to repeat. 


Intelligent Backup 


Daydream about this scenario for a mo- 
ment. You have modified a document be- 
yond recognition and finally decide to 
recover the original version from your 
backups. At the DOS prompt, you simply 
enter 


‘TB RESTORE: GOODOLD. Doc ©) 


and, about | second later, a window ap- 
pears on-screen with a message asking you 
to insert backup disk number 23 and press 
Enter. You do so, and 2 seconds later, 
you're back at the DOS prompt and your 
original file is restored. If you had backed 
up the document on two different dates or 
kept different copies in different directo- 
ries, the message on-screen would have 
asked you which one you wanted, and the 
restore would have been equally fast and 
simple. 

With most backup programs, this is 
only a misty dream about the way comput- 


Give us an inch... 








...and we'll give you 
complete power control. 
MasterPiece. Plus 


Master Piece Plus gives you every- 
thing you need to organize and pro- 
tect your personal computer system. 
It offers five outlets, a master switch, 
surge suppression, noise filtering, 
static protection, a low voltage indi- 
cator, modem protection, and a 
swivel — all in one elegant unit just 
an inch and a half high. 

Master Piece Plus blends in per- 
fectly with any system. Just slide it 
between your monitor and system 
unit, and plug your equipment into 
its five outlets for complete control. 
Its master switch lets you power up 
everything at once, and its individ- 
ual switches let you control your 
peripherals separately. Touch the 
master switch to shut down and 
you'll never accidentally leave any- 
thing running overnight. 

Master Piece Plus also offers the 
most complete protection available. 
Its heavy duty surge suppression 
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circuitry exceeds strict UL and IEEE 
specifications. Its noise filtering 
circuitry protects against EMI and 
RFI. Its two protected phone jacks 
defend your modem (and PC) against 
surges and spikes on the phone line. 
Its nameplate dissipates harmful 
static whenever you touch it. And its 
unique low voltage indicator alerts 
you when your power level drops 
below the safety of 104 Volts, to 
wam you of dangerous low power 
conditions. 

Master Piece Plus even has a 
hidden swivel that lets you adjust 
the angle of your monitor. (Easily 
detachable if your monitor already 
has a built-in swivel.) 

Master Piece Plus—the only com- 
plete power center—only $159.95. 
Call 800-535-4242 or 212-475-5200 
for a Kensington dealer near you. 

Or write to Kensington, 251 Park 
Avenue South, New York, NY 10010. 


Master Piece, Kensington, and the Kensington logo are registerod trademarks of Kensington Microware Lid., 1BM 12. regatered trademark of International Business Machines Corp. © 1989 Kensington Microware Ltd 


We'll take your stats 
and make you the 
most — player 


Data anaiysis software 
from SPSS° gives your PC 
a winning advantage. 


It doesn't matter which field you play 
hardball in. With the right equipment 
and ability, you can be a hero. 

You get that ability with SPSS. 
Whether your equipment runs on 
MS-DOS™ PC-DOS™ or OS/2™ So you 
turn raw data into useful facts. And your- 
self into a smarter decision maker. 

With SPSS and its options, you can 
interface directly with data from your 
database, spreadsheet or other appli- 
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cation software. Then manipuiate it in 
countless ways. From data entry to 
advanced statistics, mapping, fore- 
casting, graphics and more. 

Voted #1 by the fans. 

When the readers of PC Week chose 
the top statistical software for “user 
satisfaction” (12/5/88), their choice was 
SPSS. And no wonder. 

SPSS is designed not only for your 
computer's operating system, but also 
for its operator With menu and help 
systems, plus an on-line statistical 
glossary. So you're always in control. 
For market research, sales analysis, 
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quality control and more. 

And you can always count on the 
training, support and ongoing upgrades 
of SPSS. The team that's come through 
for over 1 million users since 1968. 

Find out how SPSS can make you 
first in your micro league by calling 

(312) 329-3316 

We'll give you the numbers to really 

stand out in your field. 


Best in the final analysis. 
444 North Michigan Avenue * Chicago, tilinors 60611 


SPSS internatonal BV: Avelingen West 80, PO. Box 115, 4200 AC Gonnchem, The Netherlands 
SPSS is a registered trademark of SPSS Inc. PC-DOS and OS/2 acs trademarks of International Business Machines Corporation. MS-DOS 1s. a trademark ot Microsoft Corporation, 


jot all optrons are available on all operating systems. 
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ers ought to work but never do. With Intel- 
ligent Backup, it’s normal procedure. 

Sterling Software’s $149.95 backup 
package does almost everything more in- 
telligently than anyone else’s. Its features 
are so plentiful and yet so unobtrusive that 
the program almost deserves to be called 
luxurious. If it isn’t the ultimate backup 
program—yet—that’s because it lags be- 
hind almost all of the competition in speed. 

Intelligent Backup takes almost three 
times as long as the fastest programs to 
back up a full disk, and it doesn’t offer the 
compensating advantage that backup files 
can be restored simply using the DOS 
COPY command. {its backup disks use 
DOS formats, but all the files are stuffed 
into one monster file on each disk.) On the 
other hand, this program is so intelligently 
designed, and thus aptly named, that you 
may not bother with a full backup more 
than two or three times a year. 


FACT FILE 
| EDITOR'S CHOICE 


intelligent Backup, 
Version 3.1A 


(714) 889-0226. 

List Price: $149.95 
Requires: 320K RAM, 
hard disk, DOS 2.0 or 
leter 

in Short: A luxurious, 
logica!, and effortless backup package, with the 
easiest restores of any program on the market 
The only weakness is its surpnsingly slow speed. 


CIRCLE 404 ON READER SERVICE CARD 





Str 1 bigeet ert ko, 








intelligent Backup 
takes two passes to 
make a full backup 
because it keeps 
older files on 
different disks from 
newer ones. The 
display is clear and 
informative; it lets 
you know when to 
be ready with a 
new disk and how 
far along you are in 
the complete 
process. 


Intelligent Backup does a lot of plan- 
ning behind the scenes so that you don’t 
have to. When you make a full backup, the 
program quietly arranges your files on sep- 
arate disks according to whether or not the 
files are less than a certain number of days 
old. (The default is 45 days, but you can 
change it.) You won't have to touch the 
disks with the older files unless you need to 
restore your full hard disk. 

The next time you run the program, it 
scans your hard disk and backs up any al- 
tered files. These incremental backups are 
appended to the files on the newer disks, 
until you approach the last of your “‘pool’” 
of backup disks. The pool consists of a 
specified number of floppy disks (you can 
change the default figure) that you want to 
reserve for backup purposes—the package 
includes numbered labels for them and has 
a built-in utility for printing more. 

When the pool is almost full, the pro- 
gram suggests running a Consolidate back- 
up that replaces the accumulated incre- 
mental disks with two sets of disks—addi- 
tional ‘‘older’’ files on disks that you 
won’t touch again and an updatable set of 
“*new’’ files to which you can append any 
incremental backup. For complete safety, 
you can tell the program to maintain two or 
more sets of backups before recycling 
disks. And, of course, you can override the 
program’s choice of backup type at any 
time. 

The advantage of this procedure is that 
you don’t have to back up your whole disk 
every few weeks just to get a current set of 
backups. Intelligent Backup even keeps 
track of the files you've deleted from your 
hard disk, so that if you ever have to re- 


store the whole disk, it will prompt you be- 
fore restoring a file that you’ ve already de- 
leted. If you really want the file, it’s yours, 
but if you don’t want it, you don’t have to 
waste space on it. A copy of the latest in- 
dex of backups is on the hard disk and on 
the most recently used floppy disk, so full 
restores are as effortless as restores of indi- 
vidual files. 

Aside from speed, the sole problem I 
had with Intelligent Backup was its per- 
formance on the defective-disk test. The 
program kept trying to write to the disk un- 
til it finally locked up the computer. 

The program also treats directory en- 
tries in a way that could, as a very remote 
possibility, cause a problem in the future. 
In addition to setting the archive bit, it also 
changes some bits in the directory time- 
stamp that DOS doesn’t use at all. (The 
program won’tchange those bits if you tell 
it not to reset the archive bit after backing 
up.) It’s exceedingly unlikely that any fu- 
ture DOS version will ever use those bits, 
but if that happens, Sterling Software will 
need to provide a utility to restore them, 
and the program itself will need to alter its 
methods. 

With all these options, it’s almost su- 
perfluous to add that Intelligent Backup 
provides three levels of data compression, 
two verify options, a file manager that 
doubles as a menu screen for marking files 
to be included and excluded, even a built- 
in word processor for editing configuration 
files. It can back up and restore to anything 
that uses a drive letter and has enough help 
screens to keep you reading for hours, 
even though you probably will never need 
them. 


Mace Utilities Gold 
Edition 


The backup-and-restore programs in Mace 
Utilities Gold Edition are licensed from a 
company called Phoenix Research, but 
they are perfectly suited for a Mace pack- 
age. Paul Mace Software’s $149 disaster- 
prevention kit of hard disk utilities con- 
tains a dozen programs with a strong 
reputation for sturdy reliability combined 
with an interface that is more utilitarian 
than elegant. The backup-and-restore pro- 
grams deserve a similar repute. 

Instead of combining backup, verify, 
and restore functions in one program, 
Mace Gold includes three separate pro- 
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Designed 
for desktop 
graphics, 

priced to be 
personal. 


Drawing Board to Board Room 
Plot your designs, present your 
plans, and illustrate your point 
with the new HI Image Maker.™ 
Houston Instrument’s newest 
plotter can improve all your images 
at a price that makes personal 
productivity gains affordable. 


Precision CAD or Graphic 

Presentations pee: 
Your HI Image Maker uses a coal ~ ~~ Oe 

variety of technical pens on vellum ; 

or presentation bond—and produces S, 

vibrant color graphics on oS 

transparencies, paper, or vellum. 

Drawings on media up to 11x17 

inches can be produced quickly 

and beautifully at a resolution of 

one thousandth of an inch. 


Confidence and Value 

Industry experts agree, HI 
drafting plotters defined the price- 
performance standard for PC-based 
CAD plotters. The HI Image Maker 
is a product you can buy with 
confidence. Priced at only $1295,* 
you can use this plotter throughout 
your company —or keep it for yourself! 


For details, call 1-800-444-3425 
or 512-835-0900. 


*US. suggested retail price Subject to change 


HOUSTON 
INSTRUMENT 


A DMSION OF. AMETEK 
8500 Cameron Road, Austin, TX 78753 








Houston Instrument and HI Image Maker 
are trademarks of AMETEK, Inc 
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grams for each purpose. The menu-driven 
interfaces for all three are virtually identi- 
cal. You move the cursor or press a letter to 
relocate a moving-bar menu at the top of 
the screen. Each item on the menu has a 
pull-down submenu that you can maneu- 
ver only with the cursor keys. The Enter 
key takes you to further submenus, and 
Esc takes you back out. The logic is incon- 
sistent, and the whole fussy procedure 
takes more keystrokes than necessary. 

Once you have decided on the program 
options and listed files you want to include 
or exclude, you can save a “‘parameter’’ 
file that can be shared by all three pro- 
grams. If you want to skip the menus, you 
can run the programs from the DOS com- 
mand line, using as a parameter—you 
guessed it—the name of one of the param- 
eter files. 

Some of the options in these parameter 


Mace Utilities Goid 
Edition, Version 5.0 
Paul Mace Software, 
400 Willamson Way, 
Ashland, OR 97520; 
(800) 523-0258, (503) 
488-2322 





List Price: $149 
Requires: 512K RAM, 
hard disk, DOS 2.0 or later. 

tn Short: This package's backup-and-restore 
programs are moderately fast and moderately 
awkward Although there are plenty of options, 
there are no directory displays to ease the task of 
selecting files and directones to back up and 
restore. 
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Mace Utilities Gold 
Edition's backup 
screen doesn't 
estimate the time it 
takes to complete a 
backup, but the 
small circle moving 
along the pink line 
near the bottom 
gives a general 
estimate of 
progress. The timer 
tells you how much 
time is wasted 
inserting and 
removing disks. 


files are more extensive than those provid- 
ed by other programs. For example, you 
can decide whether to save a backup log to 
the hard disk only, or to the hard disk and 
the backup floppy disks, or you cannot 
save it at all. If you don’t save it, you'll 
have to insert each floppy disk in turn to 
find individual files to restore. If you de- 
cide later that this is more trouble than it’s 
worth, the verify program can reconstruct 
a log file from floppy disks already used 
for a backup. 

Mace Gold doesn’t let you mark files 
for inclusion or exclusion on a directory 
screen. You have to enter them by hand, 
and the program is strict about making you 
type in *.* if you want to include all the 
files in the directory. A more tolerant pro- 
gram would let you press Enter instead. 
Other choices on the menus include 
whether or not to use error correction, 
which slows down the backup and in- 
creases its size, and whether to verify each 
backup when it is performed—which dou- 
bles the time required for a backup. As 
Mace Gold is one of the moderately fast 
backup packages, you may want to spare 
some time for verification, With verifica- 
tion off, the program wrote files to a disk 
with a hole punched in it as if there were 
nothing wrong. 

The program is better at detecting when 
you open a drive door at the wrong time. 
An impatient message states, **Please, do 
not open the drive door while the disk is in 
use,’’ and the program resumes when you 
sheepishly obey. The backup program 
won’t overwrite disks created earlier in the 
same backup, but it rushes ahead and 
overwrites any disks from previous back- 


ups without asking. You can tell the pro- 
gram not to warn you when you’ ve insert- 
ed a DOS-formatted disk in the drive for a 
backup, but only if you're willing to live 
dangerously. 

Mace Gold’s backup disks use a propti- 
etary format unreadable by DOS, so you'll 
need to use the log file on the hard disk if 
you want to restore individual files without 
feeding each disk in turn until the file you 
need turns up. Any file viewer can display 
the log, but Mace Gold suggests that you 
use the DOS FIND command in a form 
similar to this: 


Other backup programs let you scan 
their log files from a menu, or at least don’t 
make you type in filenames that consist 
mostly of numbers. The lack of a similar 
feature tends to tamish Mace Gold. 


PC Tools Deluxe 


Without exiting Version 5 of PC Tools De- 
luxe, you can create files using a built-in 
word processor, send them to another 
computer via a built-in communication 
module, encrypt them, delete them, recov- 
er them, and unfragment them. It won’t 
surprise you that you can also back them 
up and restore them using one of the ambi- 
tious utilities that make up Central Point 
Software’s $79 do-everything package. 

You might almost consider buying PC 
Tools Deluxe for the PCBackup compo- 
nent alone. This efficient program can be 
nun independently or be called up from the 
shell program that serves as a core and 
command post for the rest of the package. 
If you use the shell program, you can use 
PC Tools’ built-in keyboard macro func- 
tions to replay a sequence of backup com- 
mands too complicated to store as a single 
configuration—for example, backups of 
multiple drives. Command-line parame- 
ters can’t be used to control the program in 
the current version. 

However you run PCBackup, you get a 
fast, well-integrated program that uses a 
mouse or keyboard interface and can back 
up and restore to any DOS device. Help is 
always at hand at the press of a key. With 
standard floppy disks, the program uses a 
proprietary format not readable by DOS. 
With cartridge disks, tape drives, or any 
other device—and optionally with floppy 
disks—DOS’s format is used instead. In- 
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DEAL YOURSELF IN 


GET A FULL HOUSE OF 
CUSTOMERS—STOCK 
THE ZIFF-DAVIS 
COMPUTER LINE 


You're ploying o winning hand 
when you corry the Ziff-Dovis 
line of computer magazines: PC 
MAGAZINE, PC/COMPUTING, 

| COMPUTER SHOPPER, ond 
MACUSER. 


Here’s your chance to build traf- 
fic. Estoblish your store os o full- 
service center. And best of oll, 
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Or write: Frank Manziana, 
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Publishing, One Pork Avenue, 
5th Flaar, New Yark, NY 10016. 














cremental backups must be saved to a new 
disk rather than appended to the last disk of 
an earlier set. Even when PCBackup uses 
DOS’s format, it combines all the files ona 
backup disk into a single gigantic file rath- 
er than reproducing DOS'’s directory struc- 
ture. Only PCBackup can restore backups 
that it creates. 

You can back up or restore a full disk 
with a few keystrokes, or you can specify 
almost any subset of files based on date 
ranges, attributes, wildcards, or brute- 
force selections of individual files. Most of 
the informative screen is normally filled 
with a two-window display of directories 
and files, and you can select files simply 
by moving the cursor to the directory or 
filename, then clicking the mouse or press- 
ing Enter. Alt-key shortcuts let you start 
backup or restore operations at any time 
without wading through further menus. 








Ust Price: 

Requires: 512K RAM, 
hard disk (320K EMS recommended), DOS 3.007 
later, 


fn Short: PC Tools Deluxe's backup module is a 


easier to manage. 
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PC Tools Deluxe 
offers an extremely 
elegant screen to 
look at while 
backing up and 
doesn't bother you 
with information 
you can't use. As it 
works its way 
through, the 
moving highlights 
in each part of the 
screen indicate the 
file currently being 
backed up. 


Any configuration of files that you want 
to save or restore can be stored and later 
called up from a directory. Configurations 
can also include such sophisticated options 
as backing up to a 360K disk in a 1.2MB 
drive—although PCBackup, probably 
wisely, doesn’t try some of the fancy tricks 
of other programs that use unusual for- 
mats, like forcing a 360K disk to accept 
720K of data. 

PCBackup handles errors with consid- 
erable flair. When confronted with a flop- 
py disk with a hole punched in it, it bravely 
tried to format the disk, locked out the non- 
existent sectors, and continued with the 
rest of the backup. Like most backup pro- 
grams, it wams you before overwriting a 
file when restoring, but unlike many other 
high-speed programs, it won’t demolish a 
floppy disk full of data without asking per- 
mission. 

Restoring files with PCBackup is rela- 
tively simple, but could be simpler. The 
program maintains no log on the hard disk, 
So it needs to get the backup catalog from 
the last disk of your backup before it starts 
a restore. Then, when you select the files 
you want to recover, you are prompted for 
the correct disks in tum. If the disk with the 
catalog is missing or damaged, you can re- 
cover everything else by feeding in all the 
remaining disks one by one, which will al- 
low the program to rebuild the catalog, and 
then feed the disks in once again so that the 
program can copy files. A log on the hard 
disk would take up some valuable space 
but would avoid all the disk-swapping. 

The first release of this version of PC 
Tools Deluxe suffered from some minor 
quirks. The most annoying was its refusal 








A sample Home PAD. Everything starts here. 
Now, any DOS-based computer can behave 
like a state-of-the-art workstation costing 
thousands of dollars more. 





The DOS PAD. Press the DOS button. DOS 
is demystified. 


Series se i 





HyperPAD takes telephone and contact 
management a step beyond by automating 
data management chores — at the push of 
a button. 


HyperPAD comes with more than two-dozen 
PADs — a complete desktop management 
environment that includes applications and 
utilities that would cost hundreds of dollars 
elsewhere. 





fPAD, Push-Button cones: and PADtatk are 
trademarks of Brighthill-Roberts & Company, Ltd IBM, 
Apple, Macintosh & HyperCard, and Compaq are registered 
trademarks of International Business Machines, Apple 
oes Inc., and Compag Computer Corporation 
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In computerese, HyperPAD™ 
means computer-ease. 


HyperPAD (hi‘par‘pad) n. 1. a simple, powerful and 
productive way to launch applications, manage 
information, and plan work in an intuitive, easily 
personalized desktop environment 2. Push-Button 
Computing™ 


It's a new definition of what personal computing can be. 
Buttons link you from where you are to where you want to be. 
Just push a button... and youre there. 


HyperPAD does for IBM, Compaq and compatible PCs what 
HyperCard does for Apple's Macintosh. Information manager, 
application launch pad, interactive trainer/mentor, prototyping 
tool — HyperPAD is all these. And more. Right at your fingertips. 


Push your own buttons 


HyperPAD lets you manage your information and plan your work 
effectively — it works the way you work. Simply push a button. The 
DOS button. The Phone button. The Calendar button. The Planner 
button. Any button you want. Do it your own way with 
HyperPAD’s robust PADtalk™ scripting language. 


Redefine computing for yourself .. at the push of a button. 
HyperPAD. 





“The Uitimate Launching Pad” 
—Esther Dyson, Release 10 


“,-.deceptively simpie but remarkably rich” 
—Jeffrey Tarter, Soft-letter 


“itS pretty cooli” 
—John C. Dvorak, Industry Columnist 





Special Introductory Offer— 

Experience the simplicity, power and efficiency of HyperPAD at 
the low price of just $99.95. To order now call 800-444-3490. 
To order, send coupon or call toll free. Company PO accepted by 
mail or fax. Also available from dealers everywhere. 


Brightbill-Roberts,!20 E. Washington St. Suite 421, Syracuse, NY 13202 
PH. 800-444-3490, 315-474-3400 FAX 315-472-1732 











ee TS ee eee eee 
| Special Introductory Price $99.95 | 1 
| Please send me ] 
[ copies of HyperPAD at $99.95 each. ] 
| Include $10.00 shipping per order. [New York state residents add 1 
I appropriate sales tax.) 1 
| Payment ___VISA MC ___AMEX Diners ___Check } 
[ Gad} a Exp Dac 
{ Name ] 
CO Ci ae 2 lee ] 

i 1 

City Sate, Zip. 


CIRCLE 128 ON READER SERVICE CARD 








to start a backup if you have already closed 
the drive door when it prompts you to in- 
sert the first disk. A few weeks after we re- 
ceived the first release, Central Point sent 
to all its registered users a disk with im- 
proved versions of the backup and some 
other programs—an increasingly rare 
model of the way a responsible software 
vendor treats its customers. 


Perfect Backup 


Perfect Backup is a program that's still un- 
steady on its feet. But when it learns to 
walk, it may teach the big kids some tricks 
and shortcuts they never knew before. 

Cybernetronics’ $159.95 program lets 
you interrupt a backup and resume it later 
for any reason. If someone trips over the 
power cord when your backup is almost 
complete, all you have to do is plug in the 
computer, start Perfect Backup, and 
choose the Resume Backup option. 
You're prompted to insert the last complet- 
ed floppy disk, and the program takes it 
from there. 

As this may suggest, Perfect Backup 
keeps its directories only on the floppy 
disks, leaving no record of its activity on 
your hard disk. The problem with Cyber- 
netronics’ method is that no directory any- 
where contains a complete record of the 
files you’ve backed up. The backup disks 
use a proprietary format unreadable by 
DOS, so if you want to restore a single file, 
you have to insert all of the floppy disks in 
tum and let the program read each directo- 
ry individually. 

When you find the floppy with the file 
you need, you still have some more exas- 
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peration to deal with. Perfect Backup, 
amazingly, has no provision for selecting a 
single file to restore. You have to choose 
the option that prompts you before restor- 
ing any file and say no to every file on the 
floppy disk except the one you actually 
want. 

Perfect Backup is much speedier when 
putting the files on the floppy disks in the 
first place. The speeds of the different 
backup programs tested by PC Labs tend- 
ed to cluster at five or six **plateaus,”’ and 
Perfect Backup easily landed on the sec- 
ond fastest of these. 

The program performed much more 
slowly on restores, partly because of its 
flat-footedness in dealing with large files. 
When it encountered a large file that start- 
ed on disk 5, it first asked us to insert disk 
6, read that disk for a moment or two, then 
asked us to insert disk 5 again before it ac- 
tually started restoring the file. After it fin- 
ished with 5, it asked for 6 and continued 
the backup process. 

Perfect Backup was one of the few pro- 
grams that wasn’t seriously flustered by 
deliberate errors. When I opened a drive 
door in the middle of a backup, it assumed 
something was wrong with the disk and 
tried to format it, but continued correctly 
when I closed the door. When I fed it a 
badly defective disk, it simply returned to 
the main menu with an error message, and 
I was able to continue the backup with an 
undamaged disk. 

Among the options offered by Perfect 
Backup are a choice among a half-dozen 
disk formats, slow and fast operations to 
ensure hardware compatibility, and op- 
tions to select files with hidden, system, 


Perfect Backup's 
Screen uses yellow 
to indicate that your 
files have been 
backed up. The 
diamonds on the 
fight side of the 
screen show the 
program's speed 
as it moves across 
the disk. Note that 
you don't have to 
look far for the 
vendor's phone 
number in case of 
trouble. 


Perfect Backup, 

Version 2.21 

Cypermetronics Inc., 15 

Deer Ct., Sacramento, 

CA 95823; (916) 428- 

2100. 

List Price: $159.95 

Requires: 320K RAM, 

hard disk, DOS 3.0 or 

later. 

In Short: Perfect Backup is a fast mouse-dnven 
program that allows you to resume an interrupted 
backup effortlessly. Its restores, however, are too 
awkward for ordinary use, and its options are 
generally limited, 
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and read-only attributes. The program can 
also be told to back up the hard disk’s vol- 
ume label. The manual mentions an option 
to back up to a tape drive, but that option 
didn’t tum up on the menu. 

You can use either a mouse or a key- 
board to control Perfect Backup, but the 
interface proves to be awkward with both. 
The cursor keys don’t always behave the 
way the manual indicates that they will, 
and unfortunately there are no keyboard 
shortcuts that bypass the screen. When us- 
ing the mouse, you have to remember to 
use the right button to select an item and 
the left button to retum to the previous 
menu. Command-line parameters can take 
care of the options when you run the pro- 
gram from a batch file. 

When you start a backup, the first 
prompt you get tells you to remove Disk 
000 from the drive. This is a puzzling mes- 
sage, because you never inserted such a 
disk in the drive. But if the first disk you 
want to use is in the drive already, remove 
it and insert it again. The program will now 
accept it as Disk 001 , which is the one it al- 
ways wants to use as the first disk in the 
backup. 

The manual tells you to install Perfect 
Backup by copying its files to a directory 
on your hard disk, but it then doesn’t tell 
you which of the two programs in the di- 
rectory to run. Whatever you do, don’t 
choose the one called PBINSTAL on the 
theory that it configures the backup pro- 
gram itself. If you run the PBINSTAL pro- 
gram from the hard disk instead of from 
the floppy disk, you’ll destroy the copy of 
the backup program that resides in the 
same directory. 
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Now it's possible to do just about anything you can 


think of, faster than you can think. 


Introducing the COMPAQ DESKPRO 386/33 
Personal Computer. Never before has so much 


CPU-intensive applications over 25-MHz 386 


cache-based PC's. 


Or said another way, nothing will slow you 
down. No matter what you want to do. 


performance, expand- You can expand 

ability and storage the 2 MB of standard 

been put into one I | \ | | RODUCING RAM upto 16 MB 

desktop PC. And using the high-speed 

never before has one 32-bit slot. That leaves 

PC been capable of up to six industry- 

so much standard slots free 
ee its new DESK PRO 3 86 / 33 to customize the 

system unit, you'll system to the 

find that our engineers demands of 


have redesigned just about every component to 
deliver a minicomputer level of power with 


unmatched PC flexibility. 








atabase 


management 
and other 
; personal 
A total of eek 
eight expansion slots pr oductivity 
let you customize the system icati 
to your needs by expanding applications. 
memory and choosing fram Or you 
thousands of industry- 
standard expansion boards. can Spr ead 


the power around, using the COMPAQ 
DESKPRO 386/33 as the driving force 
for a network or multiuser system. 

At the heart of the system is the 
Intel 386™ microprocessor. Running at 
a blazing 33 MHz, it works in concert 
with a series of technological advance- 
ments. Like a 33-MHz cache memory 
controller with 64K of high-speed 
static RAM. Interleaved memory archi- 
tecture. And the exclusive COMPAQ 
Flexible Advanced Systems Architecture. 


So you can use it as a stand-alone 
PC, putting its power to 
work on the most 
demanding CAD/CAE, 
financial analysis, 





High-speed VGA graphics 
are built in. And for greater 
graphics capabilities, add the 
optional COMPAQ Advanced 
vaphics 1024 Board. 


This high-performance combination 


delivers a 35% performance improvement in 


the application you're using. 
If your job is particularly 

demanding, you can use up to 

five high-performance inter- 

nal storage devices to hold up 

to 1.3 gigabytes of data. And 

if that's not enough, bring 


total system Buin 
interfaces 

storage to 2.6 bias? it easy to connect pointing 
i , levices, printers, plotters or 
gigabytes with other peripherals without using 
the optional an expansion slot. 


COMPAQ Fixed Disk Expansion Unit. 

There's more. You can run MS-DOS’, 
MS’ OS/2, Microsoft® Windows/386 
and the XENIX” and UNIX” operating 
systems. Access memory over 640K 
under DOS with the COMPAQ 
Expanded Memory Manager that sup- 
ports Lotus/Intel’/Microsoft (LIM) 4.0. 
And speed through calculations with 
33-MHz Intel 387™ and Weitek 3167 
coprocessor options. 

All the new advancements engi- 
neered into the COMPAQ DESKPRO 
386/33 deliver an unmatched level of 
power, expandability and storage. 

To do anything you want. 
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IN 386 PERSONAL COMPUTING, 
YOU'RE LOOKING AT 
THE MOST WANTED LIST: 


In 1986, Compaq introduced the world to personal 
computers based on the 386 microprocessor. 

Since then, we've made it possible for every 
level of user to work with this powerful technol- 
ogy. In fact, more people work with COMPAQ 
386-based PC's than any other 386's worldwide. 

Today, Compaq offers the broadest line of 
these high-performance personal computers. 
Each delivers significant technological advance- 
ments developed by Compaq engineers. Each 
delivers optimum performance for the needs of 
different users. And each is built to the highest 
standards for compatibility and reliability. 

For power-hungry users who want 386 
performance to go, the COMPAQ PORTABLE 386 
Personal Computer does things normally reserved 
for a desktop 386 PC. Without compromise. 

For people considering 286 desktops, the 
COMPAQ DESKPRO 386s Personal Computer is 
an affordable way to move up to 386 performance. 
And if you have a 286 that you've outgrown, the 
COMPAQ DESKPRO 386/20e Personal Computer 


is an easy step up to the power and capabilities of a 
20-MHz 386 machine. 

For the increasing needs of today's 386 users, 
the COMPAQ DESKPRO 386/25 Personal Com- 
puter offers advanced performance. And for those 
who desire the most power and expandability 
available in a desktop PC, the COMPAQ 
DESKPRO 386/33 stands alone. 

For a free brochure on COMPAQ 386-based 
personal computers and the location of your 
nearest Authorized COMPAQ Computer Dealer, 
call 1-800-231-0900, Operator 93. In Canada, 
1-800-263-5868, Operator 93. 

COMPAQ? COMPAQ DESKPRO 386s? COMPAQ PORTABLE 386°, 

It simply works better,” Registered U.S. Patent and Trademark Office. 

Intel? Intel 386 and Intel 387 are trademarks of Intel Corporation. 
Microsoft® MS; XENIX* and MS-DOS" are trademarks of Microsoft 

Corporation. MS’ Windows/386 and MS" OS/2 are products of 
Microsoft Corporation. UNIX’ is a registered trademark of AT&T. 

"Registered Us. §. Patent and Trademark Office. Product names 
mentioned herein may be trademarks and/or registered trademarks 


of other companies. COMPAQ DESKPRO 386/25 graphics ©1988 
Accent Software, Inc. ©1989 pore Computer Corporation. All 


rights reserved. Printed in the U.S.A 
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It simply works better‘ 


Point-and-Shoot 
PC-FullBak 


Depending on how quickly you speak, it 
can take longer to say the name of West- 
lake Data Corp.’s $129.95 backup pro- 
gram than it does to use it. 

As soon as you press a couple of keys, 
Point-and-Shoot PC-FullBak rashes from 
the gate, backing up files as if there’s no 
tomorrow. Any disk that happens to be in 
your floppy disk drive immediately gets 
overwritten with data—even a disk that 
you’ve mistakenly inserted from another 
backup set. Before you catch your breath, 
the program is prompting you for a second 
disk, and in no time at all your backup is 
finished. If your reflexes are razor-sharp 
and you don’t waste time staring at the 
well-designed screen, you may be able to 
label the disks as quickly as the program 
uses them. 

Point-and-Shoot PC-FullBak was 
among the fastest backup programs, but 
only when fed disks that it had already for- 
matted to its own specification—which 
means that DOS can’t read them. When 
the program encounters a disk that it hasn’t 
formatted, it does so without asking per- 
mission, and there’s no option that forces it 
to ask you. But the program handles errors 
with total aplomb. When we gave it adam- 
aged disk, it calmly marked off the bad 
sectors and proceeded to use the rest of the 
disk without difficulty. Few other pro- 
grams displayed such savoir faire. 

The current version of Point-and-Shoot 
PC-FullBak evolved from a leaner version 
called PC-FullBak, which is still bundled 
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with hard disks sold by CompuAdd Corp. 
but cannot be bought separately. The cur- 
Tent program comes in two flavors, both 
included on the same disk. A program 
called FBEZ offers only a few basic op- 
tions on its one menu: back up all files or 
new files, compare backup and source, 
and restore. For most archival backups, 
these are all the choices you need, and if 
you have more than one hard disk parti- 
tion, the menu conveniently lets you work 
your way from the first to the last. A fur- 
ther option to back up a preset file list only 
functions after you’ ve used the more elab- 
orate program called Fullbak. FBEZ is in 
fact a front end that lets you select simple 
Options that are put into effect by the real 
backup program, Fullbak. 

Fullbak, which uses Lotus-style 
menus, lets you back up groups of files or 
directories and create file lists for later use 
via Fullbak or FBEZ. It also sets defaults, 
including one that lets you use disks be- 
yond their specified capacities. One menu 
option lets you save a few milliseconds by 

with the advance estimate of 
the number of disks needed for a backup. 
Some options, including one to back up all 
files created after a certain date, aren’t on 
the menus at all but must be specified as 
command-line parameters when running 
the program. The directory screen displays 
only normal and read-only DOS files, not 
hidden or system files. If you want to back 
these up, you need to choose the option to 
back up the entire disk. The DOS system 
files are never backed up, no matter which 
option you choose. 

When you point and shoot on the direc- 
tory screen in Point-and-Shoot PC-Full- 


Point-and-Shoot 
PC-FullBak doesn't 
hold back on 
anything when you 
back up. It reminds 
you which options 
you chose for the 
backup, how much 
time the program 
spent waiting while 
you fumbled for a 
disk, which files are 
about to be backed 
up, and which ones 
were already 
processed. 





Point-end-Shoot PC- 
FuliBak, Version 3.02 
Westlake Data on 

P.O. Box 1711, Austin, 
TX 78767; (512) 328- 

1041. 


List Price: $129.95 
Requires: 384K RAM, 
hard disk, DOS 2.0 or 
later. 

In Short: Point-and-Shoot PC-FullBak is one ot 





are fast and easy to navgate. It also offers 
excellent error correction. 
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Bak, you probably will want to use more 
options than the menu tells you about. By 
reading the menu, you lear that you use 
the Spacebar to select a directory or file to 
back up. But only the manual reminds you 
to use the Ins key to see all of the files in a 
directory, or the / key to select only the 
files in a directory and not its subdirectory, 
or the * key to select all files with the same 
extension as the one under the highlight. 
Don’t press F1 for a reminder, because 
there’s no help to be found under that or 
any other key. 

When you use Fullbak, you can force 
the program to append the new or incre- 
mental backup to the space left over on the 
last disk of a previous backup. This feature 
can save acres of disk space on 1.2MB and 
1.44MB disks and is uncommon among 
programs that use proprietary formats. Be- 
cause of that proprietary format, you can 
back up only to floppy disk drives. You 
can’t use an external floppy disk drive 
whose letter is higher than the letter of your 
hard disk, because with those devices 
DOS doesn’t allow the direct control of the 
hardware that makes proprietary format- 
ting possible. 

Point-and-Shoot PC-FullBak main- 
tains an extensive log file that it uses for se- 
lective restores or for selective verification 
of individual files on backup disks. When 
you want to restore a file, a window on- 
screen lets you scan through a complete list 
of all your backups, which are identified 
by date and time. You mark the file and 
backup date you need, and the program 
tells you which disk to insert for the re- 
store. 
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QuikSave 


The name of this program applies both to 
its backup procedures and its style. Micro 
Interfaces Corp.’s $99 QuikSave doesn’t 
make you waste time or keystrokes. Al- 
most at the instant you enter QUIKSAVE 
at the DOS prompt, a menu screen dis- 
plays your current default options, and all 
you have to do is press Enter to start back- 
ing up. You don’t get any warnings or 
prompts, even when you insert a disk from 
a previous QuikSave backup—although 
the recognizes earlier disks from 
the same backup. QuikSave roars through 
a backup or restore at close to the top speed 
available today, but if you get impatient 
anyway and decide to interrupt the backup, 
just press the Esc key. The program 
doesn’t pause to ask whether you really 
want to leave but instantly drops you back 
into DOS without further ado. 

As long as you don’t make mistakes 
like inserting the wrong disk or touching 
Esc at the wrong time, QuikSave won't 
make mistakes either. Give it a bad disk in 
the middle of a backup and it doesn’t col- 
lapse the way some of its rivals do. It re- 
jects the disk with a beep of disgust, asks 
you to insert another, and proceeds with- 
out further incident. The only situation that 
confuses it badly is a shortage of memory 
in your system. If for some reason you try 
to back up with memory reduced by a large 
TSR or some other circumstance, the pro- 
gram flings garbage onto your screen and 
beeps loudly, but it finally exits to DOS 
without locking up. 

With better-designed screens and better 
user conveniences, QuikSave would be 











one of the world’s backup champions. 

When you want to mark files or directories 
to include or exclude when backing up, 
you have to type in their names by hand. 
There’s no directory listing to help you 
mark them or remember what they are. Al- 
though the menu conventions in the pro- 
gram are generally consistent, they're also 
somewhat arbitrary. The Enter key often 
takes you to the next menu, never to the 
next line. Sometimes you can overwrite an 
entry, sometimes you have to press Enter 
as a toggle. One thing you can be sure of is 
that Esc will get you out of wherever you 
are—fast. 

The main menu has room to display a 
group of separate backup configurations, 
so that files associated with different tasks 
or different users can be backed up sepa- 
rately. Each configuration has its own set 
of include and exclude files, and each has 
its own setting for the number of days rec- 
ommended between backups. Best of alli, 
each configuration can include files and di- 
rectories on two or more hard disks. 

If you let QuikSave modify your AU- 
TOEXEC file to install a file that keeps 
track of backups, your screen will be filled 
with an enormous waming whenever you 
boot after letting one of those recommend- 
ed intervals go by. A couple of keystrokes 
take you to a list of files that need backing 
up or directly to the main backup program 
You can exit without backing up, but 
you'll be blasted by that same waming the 
next time you turn on the machine. 

You can only restore or verify Quik- 
Save disks using programs that come with 
QuikSave itself. The backup disks use a 
proprietary format unreadable by DOS, 
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QuikSave, Version 2.41 
Micro Interfaces Corp., 
18590 NW 671th Ave., 


#200, Mrami, FL 33015; 
(800) 888-8086, (305) 
823-8088. 


Requires: 256K RAM, DOS 2.0 or later. 

In Short: QuikSave's ultra-high-speed no- 
nonsense backups cause no delays at all, 
although the interface can 
be a bamer to quick achon. An automate 


scheduling program presents a full-screen 
warning when backups are overdue. 
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but a catalog on the hard disk preserves a 
record of your backups, complete with the 
number of the disk containing each file. A 
search function lets you enter a file specifi- 
cation and lets the program search for all 
occurrences of the specification in the 
backup catalog. Unfortunately, you can’t 
mark files in this catalog and let the pro- 
gram retrieve them for you. Instead, you 
switch to another part of the program, in- 
sert the backup floppy disk, and let the pro- 
gram read a directory from the floppy disk 
itself. Here you can tag the files to be re- 
stored and let the program go to work. 
These directory screens, like other 
menus in the program, are more awkward 
than they need to be. In the screen that 
shows the catalog on the hard disk, PgDn 
and PgUp move from floppy disk to floppy 
disk, but the Home and End keys merely 
beep when pressed. In the screen that dis- 
plays the directory from the floppy disk, 
Home and End are used to mark files for 
restores, while the PgUp and PgDn keys 
take over the job of beeping exclusively. In 
both screens, you can use the Arrow keys 
for a slow but silent journey through the 
lists of files. If you choose a total restore, 
you don’t have to bother with any of this. 
You can tell QuikSave to prompt you 
before overwriting files during a restore, 
and you can specify exactly which circum- 
stances call for prompting and which 
should be avoided altogether. You can tell 
the program exactly what to do when it en- 
counters hidden or read-only files—or 
files dated later than your most recent 
backup. QuikSave knows that you're in a 
hurry to get your files onto your backup 
disks but that you may want to pause for 
reflection before putting them back. 






You know 
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TakeTwo Manager 


Give this program some vitamins and a 
new suit of clothes and you’ll have some- 
thing really impressive. United Software 
Security’s $139 combination backup utili- 
ty and file manager is slow and sober, and 
it can make itself welcome in the office 
through its ability to schedule full backups 
at regular intervals while performing par- 
tia] backups at other times. It comes with a 
separate file manager and undelete pro- 
gram that can be installed in memory and 
popped up over applications. Yet com- 
pared with more-up-to-date programs, 
TakeTwo Manager is burdened with an 
awkward interface, baffling menus, slow 
speed, and error-detection techniques that 
spring into action only when it’s too late to 
rescue lost data. 

When you install TakeTwo Manager, it 
sets up a directory for itself and a separate 
directory for its history files, then immedi- 
ately asks if you want to back up your disk. 
If you do, the program jumps to a menu 
that quickly displays a summary of the 
backup and prompts you to insert a disk la- 
beled with one of the printed labels provid- 
ed in the package. 

If the disk isn’t formatted, the program 
first asks you whether you want to format 
it, then invokes DOS’s FORMAT, which 
tells you to insert the disk that you’ve al- 
ready inserted. When FORMAT is fin- 
ished, it asks you if you want to format an- 
other disk, and if you say no, you are 
brought back to the TakeTwo menu, where 
you must press Enter one more time before 
the backup will proceed. 

You may find all this excess prompting 
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tolerable when you discover that TakeTwo 
Manager compensates for it with a feature 
that automatically resumes an interrupted 
backup. It doesn’t matter if you voluntarily 
escape out of a backup via the menus or if 
the power company abruptly pulls the 
plug. The next time you run the program, 
it starts by prompting you to continue the 
backup where it left off. Because TakeTwo 
Manager is one of the slower backup pro- 
grams, this is a feature you may have to 
use often. 

By default, TakeTwo Manager backs 
up all your files during a full backup and 
any modified files during a modified back- 
up. You can choose either variety of back- 
up at any time, but you should probably 
pick a third, ‘‘automatic’’ option and let 
the program decide for itself which type of 
backup to perform. The program arrives at 
its decision based on its settings for the reg- 
ular interval between full backups, the 
number of files changed since the last 
backup, and the number of floppy disks al- 
located to a backup ‘‘poo!l”’ that is continu- 
ously recycled. Default settings are built in 
but can be changed via a moderately con- 
fusing menu. 

You can complicate matters further by 
using an optional backup recycling system 
that lets you divide your files into different 
classes. ‘‘Once-only”’ files are backed up 
once to a lettered series of disks and are 
never backed up again—not even during a 
full backup unless they are altered . ‘‘Reg- 
ular’’ files are files that are regularly 
backed up to numbered disks. These are 
always backed up during a full backup, but 
whether or not they go into a “‘modified”’ 
backup depends on which of two subcate- 


As TakeTwo 
Manager works its 
way through your 
hard disk, it 
displays the 
number of the 
floppy disk itis 
using. The name of 


TakeTwo Manager 2.62 
BACHUP STATUS DISPLAY 
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In Short: Take Two Manager has useful backup 
scheduling and easy restores, but it also has an 
awkward interface, limited speed, and weak 


error-detection functions. 
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gories you place them in. You can mark 
them to be backed up as soon as they are al- 
tered or only after a specified interval of 1 
to 60 days. You will find that it’s a lot easi- 
er to use this system than it is to figure it 
out from the information scattered around 
the manual. 

TakeTwo Manager's backup disks con- 
tain DOS-readable copies of your files, but 
they are kept in directories whose names 
have no relation to the directories on your 
hard disk. If you don’t have a copy of 
TakeTwo Manager at hand to rebuild your 
disk automatically from the floppy disks, 
you can still recover your files by using or- 
dinary DOS commands, but you'll have to 
reconstruct the original directory structure 
from memory. 

TakeTwo Manager uses well-designed 
backup catalogs for menu-driven restores. 
When you want to retrieve a file from the 
backup disks, a screen displays a list of ev- 
erything you’ve backed up, complete with 
the date. You just press a function key to 
mark the file, press another function key to 
start the restore, and a prompt tells you 
which disk to insert in the drive. Unless 
you’ve changed the configuration, you'll 
be prompted before overwriting anything 
on your hard disk. 

PC Labs got an unpleasant surprise 
when we slipped a deliberately defective 
disk to TakeTwo Manager during a back- 
up. The program unhesitatingly wrote our 
files to the bad sectors on the disk. Only 
when we tried to restore the files did 
TakeTwo Manager notice that they 
weren’t on the backup disks. You can 
avoid most problems like this by using an 
option that tums on DOS'’s rather weak 
VERIFY function when backing up, but 
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Who says fine art is out of reach? with your business communica- For only $1395 (add $125 for the 
The HP PaintJet color printer pro- tions. Surprise your audience with Macintosh interface). 
duces brilliant color for a price any thousands of colors. Beamed up 


business can afford. on an overhead. Or tucked neatly feed caress ee 

So now there's no limit to what me arm Les ng a dealer and a free sample output. 
Dp te Ge ee reece ly The HP PaintJet. It’s what artists 
black and white. A ing for 


The PaintJet works with all your ‘ 

favorite graphics, presentation, There is a better Way. 
spreadsheet and word processing 

software, Just hook it up to your 

IBM-compatible or Macintosh Cin HEWLETT 


computer and start painting. PACKARD 





“Suggested U.S. list price. Business graphics created using Microsoft® Excel, which is a U.S. registered trademark of Microsoft Corp. ©1989 Hewlett-Packard Company PE12916 
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When investing in Accounting Software, 
it's wise to seek a second opinion. 


Or two for that matter. Especially when 


aon iil many different businesses with 
varying levels of accounting 
; < complexity... offering a mix 
oe rebensive and well ‘ | of features and flexibility not 
designed, Macola Accounting } soon in most systems.” i 
Software is at the top of —PC Magazine 
its class.” an — 
= Eg eC 
naMagZinoan Management Reporting For 
Informed Decisions. Managers need 


a a 


No matter the size, growth remains a 
common denominator among today’s 
companies. Investing in Macola Software 
is the choice for companies that plan to 
grow...but don’t want to outgrow their 
accounting software. Here's why: 


Flexible and Feature Rich. Macola’'s 
system is modular so you can add more 
capabilities as your needs grow. Choose 
from 17 integrated packages, including 
General Ledger, Accounts Receivable, 
Accounts Payable, Payroll, Assets/ 
Depreciation, Inventory Management, 
Customer Order Processing, Purchase 
Order and Bill of Material. Plus, there's 
a fully integrated manufacturing sys- 
tem, and a Report Writer for customizing 
reports. 


Micro Focus {s a registered trademark of Micro Focus Corp. 
Reprint from PC Magazine, ©1987, Ziff Communications Co. 
LAN Magazine is a publication of Telcom Library, Inc. 

Macola is a registered trademark of Macola, Inc. 
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“Macola...is well suited to 


better information on their departments 
to improve efficiency. Unique reporting 
capabilities are built-in to Macola, with a 
host of customizing options to meet your 
specific requirements. 


“Macola’s technical Supert rl 


documentation, and cus- 


tomization assistance meets 4 , 


arene 


the bigh standards set by 
the software.” 





The Best Multi-User Compatibility. 

No other software can match Macola’s 

18 years of experience in mini and micro 
Local Area Network (LAN) environments. 


“Macola is the best LAN-based 


accounting product.” 
— LAN Magazine 


PPP _ coef ¢ 


— PC Magazine 


Speed and Data Integrity. Macola is 
the only high-end accounting software 
written in Micro Focus COBOL. .. for 
maximum speed and data integrity. 
Source code is available. 


“The package ts fast in — 
both stand-alone and 


network versions.’ 
— LAN Magazine | 


ei aaa 
The Bottom Line. Macola is a wise 
investment. All major accounting firms 
recommend the software. But PC Maga- 
zine said it best when they gave Macola 
their last Editor's Choice designation for 
accounting software. “Managers of grow- 
ing businesses. ..can be confident that 
their companies will not outgrow the 
software.’ 


If Macola sounds like the kind of account- 
ing software you want working for your 
company, call us today toll-free for more 
information and a personal demonstration. 


1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 


PM /s/c/o)./s fl 


S O F T WA 
333 E. Center St. 

PO. Box 485 

Marion, Ohio 43301-0485 
614/382-5999 


Accounting Software 
You'll Never Outgrow. 
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@ Fastback Plus 
@ intelligent Backup 





Backup programs now perform 
wonders that were barely imaginable 
when IBM and Microsoft introduced 
backups to the PC with the XT and 
DOS 2.0. 

Fastback Plus ($189) formats 
floppy disks and backs up files with 
breathtaking speed to anything 
writable that uses a drive letter. Its 
range of options covers every 
conceivable backup strategy, and its 
macros let you mun the most- 


push-button ease. 


DIRECT ACCESS. The leading menu system for 
hard disk management. 


IRECT ACCESS is to 

your software whet e 
jukebox is to records. Both ere 
fun end aasy to use Simply 
choose a title from en organized | 
listing, push a button and play 
your selection. 


EDITOR'S - 
CHOICE 


MAGAZINE 


DIRECT ACCESS tops all tha 
national best sellar charts—it's 
tha ultimete menu system for 
hard disk menagement. There's 
no easiar, fester or more or- 
ganizad way to play your 
software. 

Also available, DIRECT NET, 
the single keystroke network 
menu system. 


complicated backups with a few 
keystrokes. Its clean, elegant 
interface makes it a pleasure to use, 
and it shrugs off disk errors with 
admirable ease. In offices, the 
advanced macro language can be 
used to create menus and messages 
that prompt unsophisticated users 
through this most sophisticated of 
backup programs. 

Intelligent Backup ($149.95) 
emphasizes a completely different 
way of preserving data. Instead of 
accumulating and sometimes reusing 
backup disks, as you would with 
Fastback Plus, Intelligent Backup 
automatically creates a ‘‘pool’’ of 
disks that it recycles when necessary 
in order to maintain up-to-date 
backups that can be restored quickly. 
This isn’t one of the fastest backup 
programs, but in many situations it 
can be the easiest to use. Every 
backup program should be able to 
restore individual files in seconds 
after you enter the filename as a 
command-line parameter. But 
Intelligent Backup is the only 
program that can. 


the manual warns that this will slow your 
backups by 40 percent. 

Because TakeTwo Manager’s backups 
are slow even with VERIFY switched off, 
you may want to think hard about your pri- 
orities before deciding which setting to 
choose. a 


Edward Mendelson is a contributing edi- 
tor of PC Magazine. 
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DIRECT ACCESS lets you hop Call for the 
over complicated DOS com- name of the 
mends, reduces errors, provides : desler nearest 
completa usage tracking, and —————— ve 

secures your deta with pess- 


word protection. © 1988 Cetus Tecrrsogy earrawonal DRECT ACCESS ond 


DWRECT ET orp wademarts o! Detta Tectnatogy trternatonal 
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Manzana announces 
the indispensable 
51/4" drive for the PS/2. 


When you asked for a reliable 514" floppy drive, 

we went to work. We built a subsystem that performs 
flawlessly, is easy to install and competitively priced. Backed 
by a solid warranty and great technical support, our drives 
have made their way into the 10 largest companies in Amer- 
ica. When you must have quality, specify Manzana. 


External host-powered Floppy drives for your 
floppy drives which can be PCs, XTs & ATs. 


connected to PS/2 computers or com- External 1.44MB Drives: 

patibles such as the Epson Ie. Includes | Host-Powered Plus for AT--$374.95. 

all hardware & software for most High Density External for XT--$384.95. 
installations. Internal 1.44 MB Drives: 
Manzana/1.2 dual 1.2MB & 360K Internal Plus--$199.95. 

drive--$374.95. 3rd Internal Plus--$289.95. 

(Will work on your Model 30 alsol) 3rd Internal Mux Card--$99.95. 
Manzana/360 360K drive--$344.95. High Density Controller Card--$94.95. 


Also new! Manzana/1.44, a 3.5” external 1.44MB drive for PS/2 Model 30. 


GO WITH 
To Order: 


Contact your dealer 
or call us directly at 


(805) 968-1387 


Manzana 
MicroSystems, Inc. 
P.O. Box 2117 
Goleta, CA 93118 
Fax: 805/968-5449 


— | 
Manzana 
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From top to bottom: 
Elegance Mode! 1000. 
20 and 25 MHz; 
Elegance Model 2000, 
20 and 25 MHz; 
Elegance Model 3000 
25MHz 


The Dictionary Defines “ELEGANCE” as: 
“Beauty of Style...Scientific Precision’ 


NORTHGATE Defin 







A Totally New Lineup of Five 
80386-Class SuperMicro Computers 
Redefining the Standards For Power Computing! 





FASTEST 386 EVER! 

UP TO 16 MEGABYTES OF 
MEMORY. A 256KB READ/ 
WRITE-BACK CACHE. UP TO 


1.2 GIGABYTES OF SCREAMING- 


FAST HARD DRIVE STORAGE. 
16-BIT VGA DISPLAYS. THE 
OMNIKEY KEYBOARD 

AND CABINETRY LIKE 


YOU'VE NEVER SEEN BEFORE. 


SIMPLY... 


WHCE, 


™ 


T™™ 


NORTHGATE COMPUTER SYSTEMS 
13895 Industrial Park Bivd., Suite 110 
Piymouth, Minnesota 55441 


If you need the ultimate in pure computing power, 
blended with every imaginable convenience and utility 
feature, Northgate’s all-new Elegance Series is for you— 
AT PLEASINGLY LOW PRICES! 


B At the top of the line—the Elegance 
3000. It's housed in a deluxe floor- 
standing cabinet with space for i0—Yes 
10—half-height storage devices, with a 
tinker-proof locking, fulllength front door 
panel, 250-watt dual fan power supply 
with thermistor sensor to automatically 
control ventilation requirements 

Just try filling the drive slots. Northgate 
gives you both i.2 and 1.44 floppies 
standard. Hard drive selection is up to 
you. From our 80MB SCSi with 17MS 
speed to dual 600MB SCSI or ESDI drives 
for a maximum capacity of 1.2 gigabytes. 
Plenty of space left over for more 
floppies, optical drive, tape backup, etc. 


B inside lives the lightning! The 16 
Megabyte capacity motherboard is hyper- 
enhanced with up to 256 Kbytes of 30 
nanosecond cache. But it’s not just a read 
cache as with most systems, Our 
engineers have added to a write-back 
algorithm that adds another boost to the 
already scorching processor power. 

Recalculations of even the biggest 
spread sheets are amazingly quick. Large 
databases are short work with Elegance. 
CAD drawings appear as fast as you can 
release the ENTER key. 


And if you're tred of going out to lunch 
while a desktop publishing or graphics 
program struggles through your current 
system, Elegance will put you on a diet! 
The speed of these systems cannot be 
believed without experiencing it for 
yourself. 

Northgate will custom configure your 
Elegance System to your own needs. 
Options include 16-Bit VGA displays, tape 
backups to 1SOMB, a huge range of hard 
drives, network software and hardware, 
laser printers...just call. 


Yes, Elegance Systems are not for 
everyone. Northgate has a broad line of 
top performance systems to meet any 
computer need. Our 286 family Includes 
our PC Magazine, Editor's Choice 286/i2 
and both 16 and 20MHz complete 
systems. Northgate’s entry level 386 
system is our i6MHz selling for just $2599. 

Whatever your computer needs, you're 
further ahead with Northgate. Backed by 
our unique OVERNIGHT PARTS REPLACE- 
MENT POLICY and supported by the 
industry's most qualified technical 
support staff, Northgate is truly “The New 
Leader in State-Of-The-Art Power 
Computing.” 


Elegance Systems prices for 20MHz complete systems start at $3,399. 
For 25MHz systems, prices start at $3,999. 


PHONE NORTHGATE NOW FOR FULL DETAILS AND PRICING 800-54 8-19 93 


HOURS: Monday through Friday 7 a.m. - 8 p.m. Central 
[AZ] ra So NEW EXTENDED SATURDAY HOURS: 8 a.m. - 4 p.m. Central 

Canadian Toll Free Order Hotline: 800-338-8383 
FINANCING: Use the Northgate BigN revolving credit card instead of tying up Visa or MC credit. Millions in financing available. easy 


to qualify OR. Lease a Northgate with up to five-year terms. Ideal when cash flow is important. Phone for details. 
Northgate Elegance and OmniKey are trademarks of Northgate Computer Systems. inc. All other products are trademarks or registered 
trademarks of their respective companies 


tions subject to change without notice. Northgate reserves the right to substitute components of equal or greater 


Prices and specificat 
quality of performance All items subject to availability 


Dependable UPS systems from American Power Conversion 
support the UPS monitoring functions of: Gu 
I Novell’s Advanced and SFT NetWare 2.1 
3-Com’s 3S/400 server 


Banyan Vines 
* EDITOR'S CHOICE 9/15/86 


1200 VM emmmmonma comm ene 


- 
a 
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Systems allow automatic, secure network shutdown during extended power outages. 
No supervisor intervention is required. 
Ideal for file servers which are sometimes unattended or attended by untrained personnel. 
Complete power protection from blackouts, brownouts, sags, noise, and surges. 
|The largest selection of optional UPS interface kits in the industry, nee kits for 3-Com, 
pose and PS/2), Banyan (VINES and DTS), SCO XENIX, Convergent (SPC), Prime 
0). 





A broad range of UPS products covers all networking requirements: 
110SE Miniature UPS for Macintosh SE or PLUS 
330XT  Lowcost UPS protection for network workstations 
450AT For Compaq 386, MAC Il, and CAD workstations 
520ES* For NetWare, VINES, and 3-COM file servers 
800RT* For large file servers with multiple hard drives 
1200VX* For multiple PC’s or very iong backup power duration 
*These models provide interface for use with optional interface kits. 
{nierretional 1odels avellable. Wquire about out UPS applications handbook. 


American Power Conversion 






350 Columbia Street # PO. Box 3723 # Peace Dale, Ri 02883 # Tal (401) 789-5735 # Telex 362636 # FAX (401) 789-3710 
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CONNECTIVITY 


Building Workgroup Solutions 


AT&T 


StarLAN 10 


by Frank J. Derfler, Jr. and Paul Ferrill 


AT&T has a long history in the telephone busi- 
ness, so it’s no surprise that the company’s so- 
lution to PC networking is based on telephone 
(twisted-pair) wiring. At transmission speeds of 
10 megabits per second, the AT&T StarLAN 
10 system—including the new StarLAN hard- 
ware and StarGROUP software—links DOS- 
based PCs and integrates them into Unix-based 
networks. 

Flexible, reasonably priced, and easy to in- 
stall, StarLAN’s earlier versions showed that 
the system can perform with all the 
required by PC-based networks, even at 1- 


AT&T's new StarLAN 10 
and StarGROUP 
boister the company’s 


position through 
conformity to 
standards, operational 
features, support, and 
Integration with higher- 
level computers. 


Mbps rates. Today, StarLAN 10 and its accom- 
panying software form a complete system that, 
in the PC LAN Labs benchmark tests, ap- 
proaches the throughput of competing systems 
like Novell’s NetWare and 3Com’s 3+Open 
LAN Manager. 


POPULARITY OF UNIX 

As was the case with the telephone, the grow- 
ing popularity of the Unix operating system can 
mean only good news to AT&T. Unix, after all, 
has its roots within AT&T. About 20 years ago, 
the switches and contro] units AT&T used to 
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deliver long-distance telephone service 
and high-speed communications circuits 
were computerized. AT&T engineers and 
computer scientists working with these 
telephone switching systems determined 
that a program-development environment 
would make their efforts more productive. 
And so the Unix operating system was 
bom. 
Initially, AT&T went to companies like 
Digital Equipment Corp. (DEC) for com- 
puter hardware; the Unix operating system 








was written for one of DEC’s early ma- 
chines, the PDP-7. The earliest work on 
Unix was done in 1969-1970, primarily by 
Dennis Ritchie and Ken Thompson of 
AT&T Bell Labs. The Unix system was 
completely rewritten in 1973 using the 
newly developed C programming lan- 


guage. 
Because of its legal monopoly on tele- 
phone systems in the U.S. at that time, 


Designed primarily to run Unix, the 20-MHz, 386-based AT&T 6386 WGS proves the ideal 
server for the company's StarLAN 10 network, with its ability to handle AT&T's StarGROUP 
software (not shown) as a Unix application. The StarLAN 10 Network Hub Unit (NHU; inset) 
links the 6386 WGS and its Unix terminals with PCs running DOS-based client software that 
pass requests to the server. Installed in each PC and the 6386 WGS is a StarLAN 10 Network 
PC NAU adapter. In addition, one jack on the NHU allows connection to existing coaxial-based 
Ethemet networks: the other jacks accommodate twisted-pair wiring. 
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AT&T was prohibited by the FCC from 
selling computer products. So the compa- 
ny made the operating system available at 
no cost to colleges and universities. It was 
a wise decision, providing a strong techni- 
cal base for the system. The early exposure 
of entry-level computer scientists to Unix 
has certainly added to its growing market 
today. 


GETTING INTO THE ACT 

After the FCC Computer II and court-or- 
dered divestiture actions of the mid-1980s, 
AT&T was allowed to enter the computer 
retail business. But the company’s com- 
puter hardware sales operation got off to a 
slow start, particularly in the U.S. retail 
market. Many blame AT&T’s initial lack 
of retail success on in-house management 
turmoil; they also point to AT&T's reli- 
ance on Olivetti-designed PCs that weren’t 
popular with American reviewers or users. 

You can still buy 4-year-old versions of 
AT&T Unix computers from resellers at 
bargain-basement prices. With the notable 
exception of a huge government contract, 
its current lines of 3B2 minicomputers 
have not been able to make a sizeable dent 
in the market currently owned by DEC, 
Data General, Hewlett-Packard, Wang, 
and IBM. 

This market resistance, however, could 
subside. AT&T's new StarLAN and Star- 
GROUP offerings (StarGROUP is the 
name given to all nonhardware prod- 
ucts—the software can be bought on its 
own), combined with its Unix expertise, 
give the company a strong position in the 
emerging systems-integration market. 
AT&T offers the major things people buy- 
ing PC-based LANs and integrated com- 
puter systems want: conformity to stan- 
dards, operational features, support, and 
integration with higher-level computers. 


STARLAN AND STANDARDS 

AT&T is not alone in offering solutions 
based on twisted-pair wiring. Soon after 
the company developed the StarLAN con- 
cept, other companies announced similar 
twisted-pair products. For a complete re- 
view of high-speed twisted-pair LANs, see 
“*Making Connections: Fast Performance 
over Telephone Wire’’ (PC Magazine, 
September 13, 1988). 

The name StarAN refers to the net- 
work wiring and signaling architecture 
created by AT&T that uses CSMA (Carri- 
er-Sense Multiple Access) protocols over 
twisted-pair wire. The AT&T StarLAN 
system comes in two different flavors: | 
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“The AT&T StarLAN 10 has a hub-type programs running on networked PCs 

i topology that matches the wiring-closet _fitted with Network Access Units, or 
and distribution-panel wiring archi- NAUs, can share files with Unix 
tecture used for teiephones—and applications. in addition, a version of 
utilizes the same unshielded twisted- the StarGROUP server software for 
pair wire found in modern telephone DOS lets a PC simultaneously act as a 
installations. The Network Hub Unit, Client to the 6386 WGS and as a iocal 
usually located in the telephone wiring disk and file server. Other stations on 
closet, is here linked to the AT&T 6386 —_ the network can also function as SNA 


WGS computer, which runs the (Systems Network Architecture) or X.25 
StarGROUP software as a Unix gateways, as shown. 
application. As a result, application 


Wall plate 
and jack 









Ciient workstation and StarGROUP client and 
SNA gateway over DOS server software over DOS 





Shared printer 


PC with StarGROUP client 


Terminala for Unix 





software over DOS 


StarLAN 


Shared printer(a) 
e 





Bi 

StarLAN 10 StarGROUP server fe 
Natwork Hub Unit software over Unix e 
Sere | 
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AT&T STARLAN 10 


ge BENCHMARK TESTS: AT&T STARLAN 10 


The AT&T StarLAN 10 system—StarLAN 10 hardware and 
StarGROUP sottware—doesn’t handie smaii data biocks with 
the speed of Ethernet and NetWare because it relies on Unix 
instead of a specialized operating system. But StarLAN 10 
does offer compatibiilty with Unix application software—and 
gigabytes of contiguous data storage. 


The PC LAN Labs benchmark tests are 
written in C and are independent of 
commercial software. Each load station 
operates at a rate many times that of a PC 
in a typical heavy-use environment (such as 
a data-entry operation). We have designed 
these tests so that a single station 
represents five to ten times the load of a 
user performing an interactive task (such as 
updating records) on a typical network. 

The Network Throughput Under Load, 
Hard Disk Access Load, and Database 
Load benchmark tests each report the 
throughput recorded during the performance 
of a standardized task on the network. To 


obtain the figures shown here, we run a test 
program performing a sequential create, a 
sequential read, a sequential write, a 
random read, and a random write of a large 
file. The record sizes used in these activities 
systematically rotate among 16K, 4K, and 
512 bytes. Usually a 1MB file is used, but 
this size may be adjusted for unusually fast 
or slow 5 

While the general test program is run, 
we load the network with specific programs 
for each of our three benchmark tests. The 
results shown represent the average 
throughput over a period of time sufficientiy 
long to ensure consistency. 


NETWORK THROUGHPUT TESTS: COMPOSITE VIEW 





The Network Throughput Under Load test loads 
network cards, media, and access protocols but 
places a small load on the server. While the timed 
Station transfers files, load stations read and wnte 
1-byte data files, creating a high volume of data 
packets and increased activity on the network. 


Relative Throughput 
{3+Open LAN Manager = 100) 1 







* These products were not reviewed, but wo ran tests on them for comparison. 
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Network Throughput Under Load 
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Hard Disk Access Load 
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The Hard Disk Access Load test heavily loads 
the hard disk and disk-caching system. Each 

load station randomly accesses its own 100K 

data file using 1K records while the timed station 
transfers files. This procedure tests how well the 
software handles the drive and the speed of the 
disk subsystem. 


* These products were not reviewed, but we ran tests on them for comparison. CONTINUES 








SOLUTIONS 


Bigger— 


Vfeature Deluxe™ iets your DOS system 
use hard disks it thought it couldn't, all in one 
bootabie piece—no artificial partitions! Span 
two drives into C: and boot from it, use MFM, 
RLL, ESDI, or SCSi. Interieave selection, 
physical format, security options included. 
DOS 3.1-33 $120 


DUB-14™ PCB takes a different approach to 
drive expansion, stretches your AT’s Drive 
Tabie to support the drive you choose—MFM, 
ESDI, RLL, up to 2048 cylinders! Comes with 
setup and iow-ievel format routines, works 
with UNIX, XENIX, Pick, Novell, DOS. $95 


Faster— 


Veache™ speeds disk operations, stores data 
in RAM so it’s there for you next time you need 
It—no waiting! Optional deiayed sector write, 
lookahead buffer. Works with any type of 
memory, caches up to 15 Mb, bundies accel- 
erators for your diskettes, screens, and 
keyboard. DOS 2 - 4, 

$59.95 


Vopt™ defragments disks for quicker access. 
Run it every day and keep your drive as fast 
as new! In a few seconds at boot time, Vopt ar- 
ranges all your files neatly in contiguous 
clusters so you won't waste any time reading 
them back. Bundles timing and diagnostic 
utilities. DOS 2 - 4 $59.95 


Safer— 


Viock™ protects your system and Its data 
from vandals and accidents. System access 
passwords control booting, activity menus 
decide who does what to which files, even 
jocks out Ctl-Break during boot! $135 


Easier— 


Vtools™ is a siick set of disk management 
tools for DOS and OS/2. Display directories in 
whatever order you like, browse files and 
change or deiete them, compare and update 
multipie versions, find and manipulate 
categories of files, and more! $49.95 


SEE YOUR DEALER OR CALL TOLL-FREE 


1 (800) 284-3269 


GOLDEN BOW SYSTEMS 
2870 5TH AVENUE 

SAN DIEGO, CA 92103 

ae (619) 298-9349 

FAX (619) 298-9950 TELEX 201520 GBS UR 
MC/VISA US shpg/hdlg $3 CA orders add 7% 


Vinsteee, DUB-H, Wnche. Vept Vio and Vieols ane trademarks of Golden Bow Symoma. 
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age BENCHMARK TESTS: AT&T STARLAN 10 


ADS 


Because StarGROUP runs as a 
process under Unix, the file- 
Management software must pass 
requests to the Unix operating system 
for response. This process—and the 
fact that the Unix file system isn't 
designed for fast response—resuits in 
a lower throughput rate than we 
obtained with Novell’s Advanced 
NetWare or with 3Com Corp.'s 
3+Open LAN Manager running on fast 
servers and using thin Ethernet. The 
throughput for StarLAN 10 hardware 
and StarGROUP, however, remains 
better than 90 percent of the network 
systems we have tested in the past. 


As data file operations are being 
performed, our LAN benchmark tests 
rotate among 16K, 4K, and 512-byte 
records, and we found that the StarLAN 
10 system particularly slows down on 
the smallest record size. On larger- 
record retrievals, it is as fast as the 
Novell and 3Com systems; this pace is 
typical of the PC server programs we've 
seen that run over multiuser operating 
systems. 

AT&T's StarGROUP software was 
tested in a typical configuration using 
the AT&T 6386E WGS as a server. The 
other two systems used the IBM PS/2 
Mode! 80. 


Database Load 
Zero stations Throughput t 
e000 BEST 





763.2 


3000 BEST 
6000 
4000 
2000 
0 
418.0 731.4 399.0 


gh DATABASE LOAD TESTS: COMPOSITE VIEW 


in the Database Load test, ail stations share a 4M6. 


data file and its index file during reading, locking, 
and writing tasks while the timed station transters 


files. This lest reflects the record-lockung support of 


the system and the way it handles a number of 
random, simultaneous accesses to a common file. 


Relative Throughput 
(3+Open LAN Manager = 100) 






* These products wore not reviewed, but we ran tests on them for comparison. 
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If you think all 


ETHERNETS 
are created equal... 


think again... 





G/Ethernet 8-bit 
PC adapter 








hree high performance Ethernet adapters 
for NetWare that strictly comply with the 

IEEE 802.3 networking standard. So you 

get both the highest performing LAN* 


and the Ethernet standard. = 


Gateway's G/Ethernet is available - 
today in 8-bit PC, 16-bit AT, and Micro 
Channel Architecture versions. Whether 
you have IBM PCs, XTs, ATs, any of the 
PS/2s, or compatibles, you can connect 
them together with G/Ethernet adapters in 
any combination to build the fastest Ethernet 
LAN possible. 

G/Ethernet features special communications 
and queueing software to maximize your data 
access. It also has four times the on-board memory 
compared to most other Ethernets. So heavy data 
traffic, like spreadsheet or database applications 
between PCs on the LAN, won’t slow you down. 


- and again... 





G/ Ethernet Micro Channel adapter 


Gateway also offers NetWare, as well as a full line 
of Ethernet accessories. You get the complete 
Ethernet LAN solution from a single source. 

And best of all, when you choose Gateway’s 


=> G/Ethernet, you get the product 


quality, reliability, and technical support 


== that have made us one of the leading net- 


working companies, year in and year out. 


*Call today to get your FREE copy of the 
G/Ethernet performance benchmark report. 


1-800-367-6555 
(714) 553-1555 in California 
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Oateway 


communications, inc. 
2941 Alton Ave @ Irvine, CA 92714 


G/Ethernet 1s a trademark of Gateway Commumcations. Inc, All other trademarks are of their 
respective manufacturers. Copynght © 1988, Gateway Communications, Inc All nghts reserved 





GIVE US HALF AN HOUR AND 
$399 AND WE'LL GUARANTEE 
YOU A FULL FEATURED NETWORK. 


















THAT'S ALL it takes to turn two IBM or COMPATIBLE LAN 
compatible PC’s into a true network. Halfan hour neces betes. ae _ 
; _ : : cause MainLan is NETB' 
or less to install MainLan and $399 for MainLan’s Guuiicble, yh can runt of 
complete Starter Pack. the popular multiuser NETBIOS 
Andifyou want toad Saree ag 
1,2 or more, it’s just a file and record locking 
matter of $199 for each - 
additional computer. THRIFTY LAN 
An inexpensive way MainLan is easy on your pocket- 
to turn your fragmented, book, too. Our unique hardware 
unsociable collection of The Maintan Starter Pack-everything | 4€SiBN Cos ered) ra ian 
A full you need to connect two computers, yOu choy Che! gs. You'll also 
computers Into a fully including two network boards, soft- enjoy not having to have an 
functioning network ware, documentation, and a 16.5! expensive network server. 
: : ie shielded cable with terminators. The 
sharing printers, making Extension Pack contains the network THE FEATURES 
files, dataand hard disks bard, anda 165" cable Up 63. 
e PC's can be connected as far as ,..'y., a= . | 
available to anyone who —_ 1000" total. “ite 
Pon cai (our uren > PD 4Megabits per second transmission rate 
a na ae Ai ———— a 5 (> Needs as little as 50k RAM 
electronic mail and the L Al DABLE L A 7 > Printer Sharing 
comfort of security. LAUDABLE LAN. > Hard Disk sharing (Viral Drive) 
————___________ Don't just take our word on it. P90 days free support 
FRIENDLY LAN Pc MouD‘intigind sys | ————=— 
ee ainLan is a revolutionary 
MainLan's menu system lets way of operating in a multiple THE GUARANTEE 
you spend your time working machine environment without Rig. . 
instead of learning how to make _ having to make all of the usual It's simple. Try MainLan at our 
it work. To transfer or manipu- sacrifices. It has the potential special introductory offer of $399 
late files, redirect printer out- to be the low-cost networking | for the 2-PC Starter Pack and if it’s 
put, or send E-mail, just press standard of the future” The not what you want in a LAN, return 
the pee key. Youcanbe __ kind of features that earned it within 30 days and well return 
a full-tledged member of the MainLan the PC MAGAZINE YOU MOoney: 
network while using as littleas | EDITOR’s AWARD at the 1988 rT 
50k. All this at a transmission British Personal Computer AS ee ea ios 
rate of 4 Mbps. Awards. That’s MainLan. Tan |, FL 32750 
Please ship me MamLan's full-featured LAN. I understand that I may return the Starter Pack OUTS Saga eee 07) 231-4109 
anytime within 30 days, for a full refund (excludes shipping and handling if! am not completely == = Se SS ae 
satisfied. Limit of one starter pack per customer site, please. L tia 
All sales outside of US. are final. Main an 
Starter Pack.........csneee $39900 + $10 Shipping & Handling* TOACAIT AREA NETWORK 
Extension Pack............ $19900 + $10 Shipping & Handling* LOCA ARES SET WOE 
Payment may be by VISA, MasterCard, ders, cashiers check, or CO.Ds. Purchase Ord 
( saibieien a are accepted from Feria? 1000 ane in Ei panuniincaal ray CALL TO ORDER 
nd t installati 
caine a UPS Bon, ae residents add 6% sales tax. 800 999-6770 


IBM is a registered trademark of International Business Machines Corp 
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Mbps and 10 Mbps. The 1-Mbps system 
has been available for several years, and 
though our tests in the PC LAN Labs al- 
ways showed its speed to be enough for 
most PC applications, it never sold well. 
Neither AT&T’s marketing nor our testing 
could convince the people who buy net- 
works that 1 Mbps is a sufficiently fast 
transmission speed. 

AT&T's new 10-Mbps StarLAN 10 
system conforms to the draft version of the 
10BaseT standard prepared by the IEEE 
(Institute of Electrical and Electronics En- 
gineers). The 10BaseT IEEE designation 
refers to a 10-MHz baseband network uti- 


AT&T STARLAN 10 


lizing twisted-pair wire; the standard de- 
scribes the types of signaling and kinds of 
connectors used and the configuration of 
the wiring system. 

The appeal of this distribution scheme 
is that most buildings already have a mod- 
em telephone system in place. Most phone 
systems have the two extra wire pairs 
needed by 10BaseT-conforming LAN 
hardware, so anyone with such a system is 
already wired for this type of network. The 
10BaseT standard, however, makes real 
economic sense only if the telephone wir- 





aay LAN OPERATING SYSTEMS: SUMMARY OF FEATURES 


This table provides a look at how well AT&T's StarGROUP stacks 
up against its competition from 3Com Corp. and Novell. The list of 
features was chosen to emphasize differenees among the products. 


Advsneed 
NetWare, 3+Open LAN 

StarGROUP Version 2.12 Manager 

AT&T Noveii inc. 3Com Corp. 
GENERAL INFORMATION 
List price $1,295 $2,695 $2,995 

{8 users) (100 users) (unlimited users} 
Peer-to-peer resource shsring e ° ° 
Dedicated server required ° @ ° 
SERVER SOFTWARE 
Operating system Unix Proprietary os2 
Minimum RAM required 7MB 640K 4MB 
Msximum number of cards bridged 2 4 4 
Accepts Token-Ring cards ° e @ 
Accepts Ethernet cards eo @ @ 
Aecepts ARCnet cards o e e 
WORKSTATION SOFTWARE 
Compatible with OS/2 workstations O e e 
RAM consumed by DOS workstation 24K-150K 15K-35K 105K-197K 
NETWORK ADMINISTRATION 
Keeps historicai error/status iog e e @ 
Aceruss costs by resource ° e e 
Suspends workstation on error @ @ @ 
Reports bad packets and errors e e e 
SECURITY 
Access contingent on group ° e @ 
membership 
Aecess contingsnt on password @ 1] @ 
Aecass contingent on dsts sndtime O @ ° 
PRINTER SHARING 
Print spooi hunts for spproprists e e @ 


printer 
@-Yes O-—No 


* StarGROUP accepts cards of this type from a limited number of vendors. 
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ACT 2 ACCOUNTING 
WILL INCREASE YOUR 
NETwork PROFITS 


Professional MULTI-USER 
accounting for PC-DOS and 


MS-DOS that has been field 
proven for over 7 years. 


Supports: Novell, Grapevine 
3 COM, STARLAN, Network-0S, 
LANtastic, IBM PC LAN, TOPS 
and Concurrent DOS . 


GENERAL LEDGER 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
ORDER ENTRY/INVOICING 
INVENTORY 
PAYROLL 


Only $299.00 per module 
or get all 6 modules at 
one time for only $999.50 
(plus $11.50 S&H) 


COMPARE AND SAVE 


Compare the features and 
benefits of ACT 2 with 
other multi-user accounting 
systems. You'll be 
pleasantly surprised. 


GREATER POWER, FLEXIBILITY, 
SECURITY, INTEGRITY AND 
VALUE THAN OTHER MULTI-USER 
ACCOUNTING SYSTEMS COSTING 
THOUSANDS OF DOLLARS MORE. 


30 DAY MONEY BACK GUARANTEE (from 
date of invoice). Product must be 
returned in resaleable condition. 


15% restocking fee applicable on 
all products bought directly from 
COUGAR MOUNTAIN SOFTWARE. 





CALL 
1-800-344-2540 


UNIX V version also available, 
call for information. 


COUGAR MOUNTAIN SOFTWARE 
2609 Kootenai 
P.0. Box 6886 


»« Boise, Idaho 83707 
copyrights - Novell, TOPS, 3 COM, 
STARLAN, Network-0S, LANtastic, IBM, 
Grapevine and Oigital Research. 


CIRCLE 194 ON READER SERVICE CARD 


ing in your building is well documented, 
which is not often the case. If the wiring is 
such a mess that you will need a new in- 
stallation anyway, then the only advantage 
of a 10BaseT setup over a system like To- 
ken-Ring is the low cost of the wire itself. 

AT&T is a member of the IEEE com- 
Mittee working on developing the final 
10BaseT technical specification (its Star- 
LAN products conform to the current draft 
standard), which ensures that its interests 
will be well represented. The 10BaseT 
draft specification is about to go to a letter 
ballot and could become an IEEE standard 
as early as December 1989. AT&T plans 
to update its hardware to ensure compati- 
bility with the standard in its final, ap- 
proved form. 


HARDWARE OFFERINGS 

AT&T's latest hardware offerings include 
the AT&T 6386 WGS (Work Group Sys- 
tem). This machine is a little larger than an 
1BM PS/2 Model 80, uses a 20-MHz 
80386 processor, and has AT-style ex- 
pansion slots along with special slots for 
32-bit memory. The 6386 WGS lacks the 
rough edges, particularly in its interior lay- 
out and design, that were so evident in the 





early AT&T products. Our test ma- 
chine—with 4MB of RAM and an 80MB 
hard disk—costs slightly over $8,200. 

AT&T designed the 6386 WGS to run 
the Unix operating system. As such, it is a 
full-blown multiuser/multitasking com- 
puter system capable of handling many ter- 
minals. But the 6386 WGS can act as the 
backbone server machine in a StarGROUP 
network of PCs, providing capabilities on 
a par with Novell, 3Com, and Banyan 
networking systems; this is an important 
point for PC system designers. 


CONNECTING THE COMPUTERS 

To cover all the types of computers that 
might attach to a StarLAN 10 LAN, 
AT&T developed a number of different 
network interface devices. For PS/2 ma- 
chines, a $495 MC100 NAU (Network 
Access Unit) is used with an AUI (Attach- 
ment Unit Interface) adapter. The $495 PC 
NAU is the primary interface for PC- and 
AT-type computers. The adapter for the 
PC AT bus is a circuit board with direct 
plug-in connections for the telephone 
wire. It doesn’t need the external trans- 


ceiver used on AT&T’s Micro Channel 
board or found in some versions of the 
competing 10-Mbps twisted-pair prod- 
ucts. Adapters for AT&T’s other comput- 
ers, including the 3B2 minicomputer line, 
are also available. 

StarLAN 10 features a hub-type topol- 
ogy that matches the wiring-closet and dis- 
tribution-panel architecture used for tele- 
phones. All network connections run 
directly from a node to a Network Hub 
Unit. The $1,895 unit provides 11 modu- 
lar jacks and | Ethemet transceiver port. 
The Ethemet transceiver port allows con- 
nections for existing coaxial-cable-based 
Ethemet networks. 

The Network Hub Unit performs other 
functions besides serving as a tie point for 
the client machines. It also provides ampli- 
fication and retiming of network signals 
before it retransmits them. This lets you 
have up to 328 feet of wire between the 
hub and each node. The hub has lights that 
indicate whether the network is operating 
correctly and whether it is properly con- 
nected to the nodes, so it is also a valuable 
troubleshooting tool. 

Other StarLAN 10 devices available 
from AT&T include an $895 fiber adapter 


We've been in the 


netwo 


rking business 


A) -years, 
canhook upaPC 


inacouple of minutes. 








that permits workstations to be up to I kilo- 
meter away from the hub; 1:10 and 10:10 
network bridges that allow you to add 
more networks to the system; and an inter- 
face to the AT&T ISN (Information Sys- 
tems Network}—a packet-switched sys- 
tem architecture for large installations. 


STARGROUP SOFTWARE 

AT&T wants to offer a comprehensive so- 
lution to any organization’s networking 
needs; this means allowing the integration 
of a variety of machine types and a multi- 
tude of communications media. AT&T ac- 
complishes this with its StarGROUP soft- 
ware for both Unix and MS-DOS systems. 

While Novell’s NetWare, Banyan’s 
VINES, and 3Com’s 3+Open LAN Man- 
ager network operating systems can use 
many different kinds of network interface 
cards, StarGROUP supports only AT&T’s 
network interface adapters and a few Eth- 
emet adapters marketed by Ungermann- 
Bass and Interlan. StarGROUP does not 
support Token-Ring networks. 

The Unix-based server software, Star- 
GROUP Software LAN Server for Unix, 
runs on AT&T 3B2 and 6386 WGS ma- 
chines under the Unix operating system, as 











well as on computers that have compatible 
versions of AT&T's Unix V operating sys- 
tem, like IBM PS/2 and Compaq systems. 
The software and operating system require 
a minimum of 4MB of RAM. 

A Unix-based server has several advan- 
tages over a DOS-based server. For one 
thing, the Unix machine can provide giga- 
bytes of hard disk storage in large, contig- 
uous files. Second, modern Unix- and 
DOS-based applications can share data 
files in the Unix-based server. Finally, the 
ability to create Unix shell scripts gives 
system managers and developers flexibili- 
ty incontrolling printers, gathering statisti- 
cal data, and performing other mainte- 
nance functions. 

On the average, Unix-based servers 
have much faster throughput than DOS- 
based servers like Lantastic, and Star- 
GROUP is no exception. But StarGROUP 
still runs as an application under Unix; the 
file management-software must pass re- 
quests to the Unix operating system for re- 
sponse. This, combined with the fact that 
the Unix file system isn’t tuned for fast re- 
sponse, means that the throughput is slow- 


Two minutes and 5 seconds to 
be exact. That’s all the time it takes 
after you install a networking card— 
something you have to do for any PC. 

Let Digital, the world’s leading 
computer networking company, put 
its experience to work for you. When 
you want to install, use, maintain or 
add on to a PC LAN, we make it fast 
and easy. And with our new family 
of PCLAN/Server™ 3100s and our 
networking software, we offer total 
PC integration. The kind of integra- 
tion that lets you share files, applica- 





er than that provided by products designed 
to service PC applications through propri- 
etary operating systems, such as NetWare. 

The Unix server program supports up to 
64 DOS clients simultaneously, with up to 
$12 links to the server. In this mode, the 
Unix operating system is completely trans- 
parent to the DOS workstation user—the 
server looks like just another disk drive. 
While Novell can support 100 simulta- 
neous clients, this is not necessarily an ad- 
vantage—in most installations, several 
dozen active clients can keep a server's 
hard disk drives and network interface 
connections very busy. 


MULTIUSER, MULTL-EXTRAS 

Since the underlying Unix operating sys- 
tem has true multiuser/multitasking capa- 
bilities, many other features are included 
as part of the StarGROUP software pack- 
age. Services like printer spooling and 
user-to-user messaging are done through 
Unix utilities. Devices on client machines, 
like attached printers, can also be made 
available to the network, freeing you from 
the need to attach all the network printers 
to the file server. This capability allows a 
user in one department to print a report on 


tions, mail and printers, and lets you 
access minicomputers and main- 
frames. Plus, you get all the security 
and service you’d expect from the 
networking leader. 

What are you waiting for? 
Contact your Authorized Digital 
Distributor now. Or call 1-800- 
842-5273 for more information by 


fax or mail. Digi tal 
has 
it 
now 
© Dagital Equipment Corporation 1989 The Digital logo, Digral has 


now and MULAN/Setver are trademarks of Digital Equipment 
Corporation, 








the most convenient printer. 

The administrator of the StarGROUP 
system controls the software from any 
DOS PC on the network or from any termi- 
nal communicating with the Unix side of 
the computer. Since any PC can log on 
through the network as a Unix terminal, 
it’s simple for the administrator to enter the 
StarGROUP configuration program. Star- 
GROUP (both the Unix and DOS ver- 
sions) includes a software package called 






AT&T STARLAN 10 


Menus that you can load as an interface 
both for the administrator and for users. 
Menus helps the administrator manage 
user capabilities, file access, and printer 
functions. 

You must spend a little more time con- 
figuring AT&T’s Menus than you have to 
with similar products from Novell and 
Banyan, which automatically read factors 





So, how is your business doing 


... profit-wise? 
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Most small businesses just don't 
know how they‘re doing. And their 
“bargain basement” throw-away 
eccounting software seems to be 
more of a problem then @ solution. 
Fortunately for you, now Ihere’a 
PROFITWISE. 


You see, with PROFITWISE, you 
no longer need to compromise 
between power, performance, and 
price. You'll quickly produce 
reports, print checks, view 
customer activity, and reveal cash 
requirements. Imagine, knowing 
exactly how your business ia 
doing - every day! 


PROFIT WISE \s a powerful new 
relative of Ihe best-selling, top- 
rated accounting softwara 
(Solomon Ill), thet thousands of 
jarger firms rely on - every day. 
Atter ell, a smell business like 
yours naeda every advantage it 
can get. So why Irust your 
eccounting to anything less then 
PROFITWISE? 


Start with our PROFITWISE 
Accounting 8-Pack. ft features 
eight highly integrated, powerful 
functions, including our Generel 
Ledger, which has the enviable 
reputation of bein: ng ‘without peer 
within its close x al ie put, 
PROFIT WE: more powerful 
business pa sag ete price 
that'll aurprise you, only $229! 


Need even more powar? Our 
optional Inventory & Job Costing 
and easy-to-use Report & Graph 
Designer™ modules extend Ihe 
power of your PROFIT WISE 
system. You'll ba crealing custom 
reports, or exporting to dBase™ or 
Lotua 1-2-3* in minutes. 





Herdware Requirements All |dM PC.XxT 
AT PS/2 Compaq, and 100/ competibies, PC/MS- 
DOS 3.1 or ngher 640 K RAM 10 MB hard desk 
‘space free, and a printer capable of printing 132 
columna (normal or condensed}. 


nite A Sih tt hg Rm hn 


And don’t worry about obsolete 
accounting software. As your 
business grows, you can easily 
upgrade to our Solomon Ill system. 
Best ol all, your investment in data 
and leerning are both preserved. 


So what do tha experts say? 
" PROFITWISE provides a comprehensive 
solution _ that smail businesses could 
previously wish for" 

Quantum PC Report 


The PROFITWISE Accounting 
8-Pack includea General 
Ledger, Accounts Receivable, 
Accounts Payeble, Payroll, 
Invoicing, Fixed Assets, 
Address & Mailing List, and 
Syslem Manager for $229. 


Ophonal add-on modules: 
Inventory & Job Costing $229 
Report & Greph Deaigner™$229 


Ask tor 


PROFITWISE 


at your focal computer store, 
or call: 


1-800-777-0521 
FAX (419) 424-3400 

Outside US: (215) 251-6986 
FAX (215) 989-9726 


30 day money-back 

Quarantes, it purchased from 

TLB (minus # $25 restocking 
fee per module). 


TLBinc P. O. Box 414 
Findlay, OH 45839 


Lone 1-2-9 0 eDane ore regetered tadorerts 
epective Se porne 


“POWER ae ie Business” 
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like server names from the environment. 
The process moves quickly, though. If you 
don’t want to load Menus, you can control 
the network through a command lan- 
guage—it is not difficult to use, and 
AT&T’s excellent manuals are a big help. 
Overall, the StarGROUP server software 
is simple to install and configure, through 
the menus or the command language. 

The StarGROUP Software LAN Server 
for MS-DOS runs on PC hardware running 
MS-DOS 3.1 or later, It provides the same 
basic file and printer services as the Unix 
version, but it gives StarGROUP server 
capabilities compatible with MS-DOS ma- 
chines. The software runs in either a dedi- 
cated or a nondedicated server mode, so a 
DOS system can service infrequent file 
and printer requests and still run DOS ap- 
plication software. 

Network applications written to indus- 
try standards, including MS-DOS 3.1 or 
later and the NetBIOS programming inter- 


if you don’t want to 
spend the time 
configuring AT&T 
StarGROUP’s Menus, 
you can control 


the network through 


acommand 
language—it isn’t 
difficult to use, and the 
manuals are a big help. 





face of the IBM PC network, are fully sup- 
ported. We didn’t benchmark test the LAN 
server for DOS, but you can expect its per- 
formance to be on a par with IBM’s PC 
Local Area Network Program: both put a 
layer of software on top of DOS to moder- 
ate multiple simultaneous requests for file 
service and pass the requests on to DOS 
one at a time. In both systems, DOS winds 
up as the bottleneck. The DOS server pro- 
gram is useful for providing workgroup- 
level file service as part of a larger organi- 
zational network. 
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Network without a network. 


Before buying a LAN, take a 
Ele Mele @-1m ells a 
company's needs. ' 
Then take a look at the (4 
Logical Connection. | 

It could be allthe [Read 
network you need. 1/26/88 
A peripheral sharing device. 
Tre) cWealeM-licelcetsls) (Wm. [e) 
cards. No file server. No node 
disks. Just your equipment, 
logically connected for econ- 
omy and ease of use. 






Connect up to six PCs on 
each Logical Connection. 
To lasers. Printers. Plotters. 
Modems. Switch from one ff! 
device to another from any 
connected PC. Pop up the 
on-screen menu, and it's done. 

Link as many as 45 Logical 
Connections to 
really expand , 
your connectivity Ff} 
power. Up to 225 
users sharing 


those costly peripherals. 
; lake the logical 
MENU — choice. Network 
without a network. 
For as little as $700. 
From the makers 
of Fastback Plus. 







“5 Logical 6 


aril the network ~~. Fears 


most users need. 
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SYSTEMS, ING 


Call for details on our Corporate/Dealer Evaluation Program 


Fifth Generation Systems, Inc. 11200 Industriplex Blvd. * Baton Rouge, LA 70809 (800) 873-4384, (504) 291-7221 





We can eliminate some steps from your office routine. 


PS22 is a registered trademark of International Business Machines Corporation, © 1989 IBM Corp, 





This isn't an ad for new shoes. 

Its about how people can get information 
they need without having to danee around the 
eompany to get it. 

It's called the IBM ‘Token- Ring: Network, 

Think of it as a business organizer that 
connects your workstations, including PCs and 
PS/2s! midrange computers. inainframnes and 
peripherals. 

So information that’s on onc computer can 
now be on everyone's computer. 

No more information logjams. 

Or waiting in line for hardcopy. 

Or leaving your desk to access information 
on other workstations. 

And beeause flexibility is important to any 
business, you ean add on new computers and 
other types of equipment to the IBM Token-Ring 





Network as your needs grow. 

l ltimately i it means youll be able to make 
deeisions quicker, Bring products to market 
sooner, \nd perhaps best of all. give your entire 
organization a way to spend its time using infor- 
mation instead of walking for it. 

Its why no other company connects more 
companies with inore equipinent to more people 
than IBM. 

We ean help you take the footwork out of 
ofhec work. 

For more information, contact vour IBM 
Advanced Product Dealer or IBM marketing 
representative. For literature or the dealer 


nearest you, call ] 800 IBM-2468. Ext. 129. 





As for client software, the Star- 
GROUP’s client component loads on any 
PC running DOS 3.1 or later. We ran it on 
Dell System 200 and Compaq Deskpro 
386/20 computer systems. The package 
takes up 62K of RAM if you load it nor- 
mally, but you can take advantage of ex- 
panded memory . 

Client-station users can choose either 
menus or command-line entries to control 


links to the servers’ resources. Administra- , 


tors can automate the operation of the cli- 
ent systems with batch files. 


SYSTEM ADMINISTRATION 

You can manage StarGROUP from any 
workstation, but a complete set of console 
commands is available from the server’s 
keyboard. A menu-driven program called 
Interface (Face for short) allows control 
over print-job queues and logged-in sta- 
tions and produces excellent on-screen re- 
ports on server and printer activity. 

The StarGROUP package comes with a 
program called Windows Server Adminis- 
tration, a special version of Microsoft 
Windows. If you don’t like menus or a 
command language, you can mouse your 
way through the process of linking client 


A ‘ARLAN 10 


stations to network resources. 

For security, StarGROUP uses the con- 
cept of ‘‘sharenames,”’ common to many 
network operating systems, to identify and 
control resources shared across the net- 
work. A disk drive, subdirectory, or port is 
assigned a special shareriame that desig- 


In real networks 


only a few resources 


usually need extra 
password protection. 


nates the resource—the resource can also 
be given password protection. At individ- 
ual workstations, a menu or command lan- 
guage links the local disk drive or port to 
the sharename. 

Since passwords control each share- 
name, system administrators can have a 








fine degree of security control. In theory, 
the control of many passwords can be a 
burden on the system administrator, but in 
real networks only a few resources usually 
need extra password protection. Novell’s 
NetWare and some other network operat- 
ing systems use a security system that as- 
sociates a person’s rights and privileges 
with membership in a workgroup rather 
than with access to a resource. Overall, the 
administrator’s workload is about the same 
for both security plans. 


AHOST OF OPTIONS 
Optional 386 server packages include an 
asynchronous communications gateway 
that uses IBM’s ACS protocol (see 
‘‘Building Workgroup Solutions: Asyn- 
chronous Communications Servers,’’ PC 
Magazine, May 16, 1989) and the network 
version of CrossTalk XVI for terminal em- 
ulation, An asynchronous communica- 
tions gateway enables a remote DOS 
workstation to establish a dial-up or direct 
RS-232 connection with a network server. 
It also allows people on the network to 
share modems or other serial devices. 
AT&T markets its own AccuNET X.25 
network, so it isn’t surprising that the Star- 
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Digital Products is the leader in 
more than 300,000 ports installed in a 
wide range of Fortune 1000 businesses, 
Digital Products has the experience and 
leadership to solve your printer sharing 


that your application requires. 


Buffer size (Max ) 
pfu 


el 


he blems. Pick the price and performance 





roviding affordable printer sharing. With 


DIGITAL 

PRODUCTS, INC. 

the sub-LAN™’ company 
108 Water Street, Watertown, MA 02172, 
617-924-1680, 1-800-243-2333 


e. 
ba + $495 
POIR 
100% data integrity and 
transparent operation 


Full desktop publishing es 


2Mb 


Laserlet Senes Printer 1s a trademark of Hewlett-Packard Co 
*Editor's Choice Jan. 26, 1968 
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Saves Money By Sharing 
When you can't afford to buy a laser for each PC, using the SL™ is the 
inexpensive way to let everyone share - not just your lasers, but printers, 
plotters and modems as well. You will get more efficient use of your 
peripherals because greater access by more users reduces unproductive 
idle time and the need to purchase more of these expensive devices. 


Increases Office Efficiency 
An SL with memory improves PC productivity by allowing all users to 
simultaneously send their print jobs and release their PCs to continue 


Some SL Features 
Ten Channels: four parallel and six serial, all can be 
software configured as either input or output. 
Pop-up Menu: keyboard selection of printers, 
macros and many other control functions. 
Automatic Switching: no software needed if always 
sending data to only one printer. 
Interface Conversion: automatic parallel to serial, 
serial to parallel, or serial to serial parameters. 
Simple Installation: just plug in the cables and run 
the menu-driven installation software. 
Compatible With Minis Or Mainframes: any 
RS-232-C asynchronous serial or parallel connection. 
User Upgradeable Memory: from 0 to 4MB buffer. 
45 Day Money Back Satisfaction Guarantee 


working without being delayed by other users or slow printers. Memory in 
the SL is a more sensible investment than additional memory in each 
printer since SL. memory is shared by all users and all peripherals. 


More For Your Money 
If you don’t need E-mail or access to shared files, the SL is an alternative 
to a LAN at a fraction of the cost. When you compare the price and 
capabilities of the SL with any similar devices, we believe you will agree 
with thousands of well-informed professionals that the SL is the best value 
available anywhere! 
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All Parallel Ports 
AS-31 3 inputs to | output} 
automatic switch without 
buffer for only $200. 

XL 2 automatic inputs to 2 | 
electronic switch selectable 
outputs with from 256KB up 
to 2MB buffer from $400. 
CP 1 input to | output with 
from 256KB up to 4MB 
buffer from $300. 

EW | input to 2 software 
selectable outputs withlrom 
256KB up to 4MB buffer 
from $328. 

Serial and Parailel Ports 
MI 1 parallel or 1 serial 
inputto I parallel or | serial 
output with from 256KB up 
to IMB huffer from $425. 
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CALL TOLL FREE TODAY 
and talk to one of our friendly 
and knowledgeable application 
technicians for solutions to your 
connectivity problems. 


Buffalo Products 
2805 19th Street SE 
Salem, OR 97302 
Sales (800) 345-2356 
FAX (503) 585-4505 


Dealer Inquirics Welcome 


Smaller Bitters 








GROUP software has an optional X.25 
gateway and router service. 

The increasing popularity of Unix is 
convincing many companies to offer appli- 
cation software that can run on both a larg- 
er, Unix-based minicomputer system and 
on DOS-based PCs. One example of this is 
Informix's database package, which pro- 
vides the means to create a true distributed 
database system. You can create data ta- 
bles on a terminal through the minicom- 
puter’s multiuser operating system and 
then update them from a PC. Common file 
areas can be created that look like DOS 
files to the PC and Unix-type files to termi- 
nals attached to the host. 

AT&T PMX/STARMail, a $995 compo- 
nent of the AT&T Private Message Ex- 
change (PMX) software family, brings 
DOS clients on StarLAN networks into a 
PMX network. This package can be tai- 
lored to meet the needs of any size work- 
group. And gateways to IBM’s DISOSS 
and PROFS and to HP, Wang, and DEC 
office systems are provided through AT&T 
Message Exchange. You can attach non- 
ASCII files to mail messages and send 
them across the network. 

AT&T allows connections to IBM 





FACT FILE 





AT&T StarLAN 10 
AT&T, 1 Speedwell Ave., Momstown, NJ 07960; 
(800) 247-1212. 
List Price: AT&T 6386 WGS with 80MB hard 
disk, 4MB RAM, monochrome monitor. $8,230; 
StarLAN 10 Network Hub Unit, $1,895; StarLAN 
10 Network Fiber Hub, $2,895; StarLAN 10 

. Network PC NAU, $495; StarLAN 10 Network 
Management NAU, $895; StarGAROUP Software 
LAN Server for DOS (enghl users). $625; 
StarGROUP Software LAN Server for Unix (eight 
users), $1,295; AT&T PMX/STARMail, $995. 
Requires: For software, AT&T 382 or 6386 
WGS running Unix, or IBM PC or compatible 
funning DOS 3.1 or later. 
In Short: With a total, integrated solution—from 
winng to software—AT&T otters a package for 
any business that wants to use existing phone 
lines for its LAN. The latest software includes, 
menu-driven interfaces to the Unix operating 
system to ease Ihe network administrator's job. 
Overall, it's a broad product line at competitive 
prices. 
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mainframes through its AS/Gateway SBS, 
which offers low-cost access to SNA 
mainframes. The network gateway emu- 
lates 3274 type C cluster controllers, and 


the networked PCs become 3278/9 termi- 
nals. Up to five sessions may be active 
from a single PC at any one time. (For 
more information on similar LAN gateway 
packages, see ‘‘Building Workgroup So- 
lutions: LAN Gateways,"’ PC Magazine, 
November 29, 1988.) 

The administrator in charge of net- 
works consisting of 100 or more nodes can 
manage the LAN’s hardware and software 
using the StarGROUP Software Network 
Manager. The software supports such 
things as administration and reconfigura- 
tion of network nodes, monitoring of 
equipment status and performance, collec- 
tion and reporting of data, and trouble- 
shooting and problem isolation. The main 
functions of the network manager software 
are implemented using an Informix-based 
on-line database called the Network Con- 
figuration Database. This software will 
run on 3B2 or 6386 WGS machines. 


SERVICE WITH A SMILE 

AT&T does more than simply drop off any 
of these products on your doorstep. The 
company’s size and international presence 
give it the resources to offer a comprehen- 
sive support and service plan than can meet 








Never Lose Your LOTUS Again! 


Special nena Savings on Two Great Programs. 


Remember the last time you lost an 
important work session? Well, that’s one 
problem you can forget for good, thanks to 
Cocoon’s instant disaster recovery. This 
ee ee 
from power failures, keyboard lock-ups, 
and just plain human error. 

In addition to Lotus, Cocoon works 
perfectly with Symphony®, WordStar®, 
WordPerfect®, and many other popular 
programs. And you can use varsatile 
Cocoon to. 


fee ey 
your logic 

+ Create custom tutorials and demos 
+ Make keyboard macros 

+ Debug software under development 
Cocoon is truly a must-have utility, J. 
Blake Lambert at Camputer Ape says, 
“AL most, this is a lifesaver... it can 
save the day (and maybe) a job.” Well, 
we say this is the second most 
important piece of software you can 
buy, right after DOS. 





Cocoon’s Recover 
Mode Brings Back Every Key Stroke. 


Fact is, Cocoon is an exceptional value at 
its suggested retail price of $99. After all, 
this “work insurance policy” pays for itself 
the first time you need to recover a session. 
And now, you can enjoy Cocoon's many 
advantages for just $69 — if you order 
fast! Here's why... 
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Fontex ie has just acquired 
Cocoon® and Silk® (see right) from 
Daybreak, and we are offering special 
savings for a limited time only. When our 
dealers are fully stocked, Cocoon's 
suggested retail price goes to $99! and 
Silk’s® to $149. Buy Now and Save! 


TECHNOLOGY, INC. 
600 S. Date Ave., 
Alhambra, CA 91803 
Tel: 818-289-8299 
Fax: 818-289-8752 


rexarerexedi 





System Requirements: 

*Cocoon requires IBM® or compatible 
with DOS 2.0 or higher, hard disk, 
and 20KB RAM. 

e Silk requires IBM® PC or compatible 
with DOS 2.0 or higher and 512KB 


memory; hard disk recommended. 


‘Cocoon and Silk are mrademarks of Fontex Technology Inc All other 
irademarks listed belong so thete respecuive hobders. 





the needs of the majority of users. 

First, you get the industry-standard 90- 
day warranty, including a toll-free hotline 
for questions and advice and mail-in/carry- 
in replacement service for hardware prob- 
lems. Basic warranty holders have access 
to the hotline during business hours. A 
24-hour hotline number is available for ex- 
tended-warranty holders. 

Once the warranty expires, you can 
choose from among three types of service. 
One is essentially the same as the service 
supplied with the standard warranty, in- 
cluding weekday telephone support and 
mail-in hardware replacement. The second 
level type offers a 24-hour toll-free support 
number and field maintenance. The most 
comprehensive coverage includes 
AT&T’s promise of a maximum 4-hour 
response time for a major failure and a 24- 
hour response for minor failures. All ser- 
vice work is done by AT&T-trained tech- 
nicians operating from offices in most 
major metropolitan areas. 

in addition to these service plans, 
AT&T provides two user-training courses 
(each costing $1,100 per student) at facili- 
ties in Chicago, Philadelphia, and Sunny- 
vale, California. The first provides a tech- 





nical overview of StarLAN; the second 
covers StarLAN network administration. 


WIRED COMPETITION 

In the area of 10-Mbps twisted-pair sys- 
tems, AT&T’s main competitors are Hew- 
lett-Packard, 3Com, and SynOptics Com- 
munications. HP offers a similar StarLAN 
10-type product, including a $695 PC Link 
and a $2,995 StarLAN 10 hub. The HP Of- 
ficeShare software provides file- and print- 
er-sharing services similar to the AT&T 
products. 

SynOptics Communications’ LattisNet 
has been shipping longer than the other 
competitors. It provides a unique option 
that allows direct connection to Apple 
Macintosh products. The PC part of the 
connection is accomplished via the $495 
Micom-Interlan NI5210 LattisNet inter- 
face card. LattisNet Concentrators, which 
are comparable to StarLAN hubs, start at 
$2,800. 

3Com’s PairTamer 10-Mbps wiring 
system is less expensive than any of the al- 
ternatives and uses only one wire pair. 
PairTamers run with any Ethernet cards, 


SOLUTION WITH STAYING POWER 

AT&T has staked a firm claim on the still- 
underdeveloped twisted-pair market with 
its StarLAN 10 hardware and StarGROUP 
software. Expect to see more companies 
looking for compatibility with a Unix-type 
environment migrating to AT&T’s types 
of solutions—AT&T, after ail, has many 
years of experience in the Unix system de- 
velopment area. 

If you’re looking for a company that 
can give you a total solution, from plan- 
ning the wiring to fixing a bad interface 
card, look closely at AT&T. In these days 
of mergers, buy-outs, and bankruptcies, 
it’s important to do business with a compa- 
ny that you can count on being there in the 
future. If past history is any indication, 
AT&T will be around for some time to 
come. a 


Frank J. Derfler, Jr., is workgroup sys- 
tems editor of PC Magazine. Paul Ferrill 
has degrees in electrical engineering from 
both the University of Alabama and the 
University of Florida. His articles have 
been published in the Proceedings of the 
IEEE and he has a wide range of experi- 
ence in micro- and minicomputer systems. 





Or Lose Your LOTUS for Good! 
Can Your Spreadsheet Do Any Of This For $79? 


Lotus® V3.0 is getting poor marks from beta testers (PC 
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“Silk's improved graphics, fine use of 
function keys, interactive help, global 
search and replace, and easy-lo- 
rearrange worksheet are reason enough to 
buy... At some point, you bare to think 
about moving onward and upward 


(from Lotus). Silk gives you reason enough.” 


Week, cover story, March 13, 1989). Why put up with a 
costly memory bog with few real enhancements when you 
can move all the way up to Silk® for just $792 


For credit card order call: 
1+800-289-8299 


8 vail Te FONTEX tecunovocy, inc. 


600 S. Date Ave., Ahambra, CA 91803 Tel- 818-289-8299 Fax: 818-289-8752 


Sake 


vite 


Copes Silk @ $7900 
Copies Cocoon @ $69.00 
Add shipping & handling 9% each U.S. & Canada ($40 each everywhere else) —__ 
CA residents add 6.5% sales tax 
Tol $ ___ 
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If You Keep 
An Open Mind, 
You Don't Stop 
With The Standards. 
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You Begin. 


There’s a big difference between settling for standards and 
setting them. At NCR, we're open-minded about open systems 
architecture. That means the standard is the starting point; and 
the sky’s the limit on how flexibly the technology can be applied 
and advanced. 

It takes an open mind to foresee the need for a high performance 
controller to accommodate today’s high performance PCs. With 
open systems architecture in mind, we developed Small 
Computer Systems Interface (SCSD, an intelligent controller 
designed to bring added performance and productivity to the 
PC environment. SCSI opens up a means of connecting up to 
seven peripherals—such as disk drives, tape and optical drives, 
CD-ROM, laser printers, and scanners —all from a single board 
and a single slot. This connectivity means reduced costs and 


increased reliability, flexibility, and expandability for PCs. 
And with our new 25MHz PC925", we're one of the first to 
implement SCSI technology on an Intel386™*based personal 
computer. But we’re not stopping there. Today, we continue 
our drive towards further standardization in order to achieve an 
even broader-based compatibility with SCSI-2. It’s one more 
example of NCR adding value to advance an industry standard 
to a new standard of excellence in performance. 

AtNCR, we’re open to finding the PC solution you have in 
mind for your business. 

Tf you’re open to this kind of thinking, call 1 800 544-3333 for 
a free literature packet and the location of the Authorized NCR 
Reseller or sales representative nearest you. Or write to us at 
P.O. Box 785, Dayton, Ohio 45482-9905. 


NCR PERSONAL COMPUTERS 


Creating value 


386 is a trademark of Intel Corporation 
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Sometimes, even on the best 
planned LAN, everybody doesn’t 
seem to be pulling in the same 
direction. Getting together can 
be a problem. 

Unless you have RZELAN™- from 
the makers of CROSSTALK* 


Sometimes a 
small change in 


your sae ua 
the difference. 


With R2LAN, when you 
co-write a document, you can 
actually co-write it. You and your 
writing partner both see the same 
thing on your own screen, and 
either of you can make a change 
from your own keyboard-and 
both of you will see it immediately. 

That’s the kind of screen-to- 
screen, keyboard-to-keyboard col- 
laboration you get with R2LAN. 

In fact, R2LAN lets you treat, 
any PC on the network as if it 
were your own, updating data 
files, troubleshooting, or just 
sharing data. 

LAN’ were meant to bring 
people together. There are greater 
benefits than just sharing periph- 
erals and transferring files. At 
least there are if you're using 
R2LAN from CROSSTALK. A 
small change in your equipment 
can make all the difference. 
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RZLAN 


CROSSTALK COMMUNICATIONS 

1000 Holeomb Woods Parkway 

Roswell, Georgia ROK ESTe 
404/998-3998 

A Division of De pete yhumocianes: ww Gee 


An NYSE listed compam 

report ar further infor a Gr ay Me "1000 
CRUSSTALK Isa regintered trademark of Digital 
Communications Avon lates, Inc RELAN isa trade: 
mark of Digital Communications Axsociates, Inc, 





wit Lab Notes 


For many small offices, a PC on every 
desk is uneconomical and a network full of 
them is the stuff of which dreams are 
made. Reality calls instead for a system in 
which a group of simple terminals can op- 
erate as if they were full-fledged PCs sim- 
ply by sharing the resources of a single, af- 
fordable computer. 

In such situations, a multiuser, multi- 
tasking operating system such as PC- 
MOS/386 can make an 80386-based com- 
puter a remarkably productive and 
efficient investment. Available from The 
Software Link, PC-MOS/386 can give 
each of up to 25 users the ability to run his 
own regular DOS applications from a sin- 
gle machine and file system. 

Of course, PC-MOS/386 can also be 
used as an ordinary, single-user multitask- 
ing system. According to The Software 
Link, some 27 percent of PC-MOS pur- 
chasers opt to keep its power to them- 
selves. The majority (63 percent) of its in- 
stallations, however, are used to connect 
two to five users to one machine. The re- 
maining 10 percent of its users stretch PC- 
MOS to up to 25 workstations. 

A 386 computer can successfully link 
together everyone in a small office without 
the bother or expense of a network. But 
multiuser systems are inherently more 
complex than single-user PCs and their 
problems can be more serious. A simple 
error that usually means rebooting just 
your individual PC can leave two dozen 
people twiddling their thumbs if the mul- 
tiuser system goes down. 

Although getting your system to run 
smoothly can present initial difficulties, 
fortunately PC-MOS is nowhere near as 
overwhelming as Unix. In fact, it’s hardly 
more difficult to start up than single-user 
DOS. The tips and tricks in this article will 
help you get going with fewer missteps 
and will help you make maximum use of 
the power in your 386 PC. 


MEMORY MATTERS 
Compared even with DOS 4.0, PC- 
MOS/386 at first appears to be awfully 


OPTIMIZING PC-MOS: 
Ahands-on 
introduction toa 
multiuser, multitasking 


operating system for 


the small office. 





greedy: it commandeers about 170K of 
RAM. By exploiting the memory-paging 
abilities of 80386-based computers (and of 
80286-based machines that have special 
memory-management hardware), howev- 
er, PC-MOS can actually give standard 
DOS applications access to more RAM 
than would be available under DOS. In 
fact, in a few special circumstances you 
can even squeeze somewhat more than 
640K into a DOS partition. 

PC-MOS takes advantage of the same 
memory trick as do other 80386 operating 
environments. It remaps physical RAM 
into unused areas in the real-mode address- 
ing range above the DOS 640K upper lim- 
it, shoehorning RAM between video 
memory and BIOS routines. PC-MOS 
then loads its own code into the remapped 
RAM. Under most circumstances, this 
keeps the bulk of PC-MOS’s code out of 
the DOS memory area, making more 
memory available to your applications. 

Before booting up, PC-MOS tests vari- 
ous memory ranges to determine whether 
or not they are available for its use. These 
tests are not infallible, however, and they 
may either miss a usable range or cause 
PC-MOS to steal addresses needed by 
some other function. In the former case, 
the result is simply wasteful. In the latter 
case, the consequences can be devastating. 
An expansion board, for example, may 
use part of the high real-mode addressing 


range as a swap area, and this fact may not 
show up during the boot-up memory 
check. If PC-MOS takes over this address- 
ing range for its own purposes, your sys- 
tem will crash when the expansion board 
starts to access it. 

Optimizing memory usage may thus re- 
quire that you override automatic memory 
mapping and take direct control. You do 
this in PC-MOS by inserting up to five 
FREEMEM statements into your system’s 
CONFIG.SYS file. Each FREEMEM 
statement explicitly specifies a memory 
range that is available for use by PC-MOS. 

So if you experience persistent crashes, 
the first thing to do is tum memory map- 
ping off (temporarily) by adding either of 
the following two lines to your PC-MOS 
CONFIG.SYS file: 


FREEMEM“NONE - - 
FPREEMEM=N 


Either of these statements will tell PC- 
MOS not to remap any of its code into the 
real-mode high-memory area. It will then 
appropriate the RAM it needs from regular 
DOS addresses. Since this will drastically 
restrict the memory available for use by 
your applications, you’ll only want to use 
this instruction for testing. 

If your system does run with the above 
statement in CONFIG.SYS, then your dif- 
ficulties in running PC-MOS were caused 
by remapping and you’ll want to experi- 
ment by manually reassigning memory. 
Even if you have no problems with PC- 
MOS’s memory mapping, you may want 
to consider using manual mapping to get 
the most RAM out of your system. 

For manual mapping, you only need to 
indicate the memory ranges available in 
your computer by listing each range after a 
FREEMEM statement in CONFIG.SYS. 
Atypical entry would look like this: 


PREEMEN@CO600 , DUGEO 
FREEMEM*D6000, F6000 


The first statement above tells PC-MOS to 
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start mapping at memory address 
C8000h—after the memory range used by 
a hard disk controller—and end at 
D0000h. (Note that all FREEMEM state- 
ments use hexadecimal notation.) In this 
example, a network adapter or some other 
device uses the range D0000h to D8000h, 
so the second statement gives PC-MOS the 
area between the network adapter code at 
D8000h and the beginning of the system 
BIOS at F0000h. 

You may be able to squeeze a little 
more room out of your system by taking 
over the address range that IBM fills with 
cassette BASIC using the following CON- 
FIG.SYS entry: 


‘Faulnainesevei7 TT 


Preferring to err on the conservative side, 
The Software Link doesn’t recommend us- 
ing this area, but if you’re careful and dar- 
ing, you stand to reap a 32K reward. 
PC-MOS also can take advantage of the 
ability of most 80386-based computers to 
address an extra 64K of wraparound mem- 
ory that lies above the 1 MB real addressing 
range. This area is available because of a 
difference between 8088 and 80386 mi- 
croprocessors. The 8088 is designed to 
wrap around the first 64K addresses above 
its 1MB addressing limit, translating them 
to the first 64K segment at the bottom of 
memory. The 80386 recognizes such 
wraj instructions as being in the 
64K above the 1MB of real-mode memo- 
ry. PC-MOS can normally supply close to 
60K of usable addresses from this range. 
In a number of 80386 systems, howev- 
er, wraparound addressing works differ- 
ently from the way PC-MOS expects, and 
this can cause unpredictable behavior. Ac- 
cording to The Software Link, the Com- 
paq Deskpro 386/20e, for example, is par- 
ticularly prone to such problems. To 
accommodate such machines, PC-MOS 
provides a switch parameter that prevents 
the use of wraparound addressing. You 
can invoke this /C switch—which is cur- 
rently undocumented—by adding it to the 
MEMDEYV statement you use to set up the 
PC-MOS memory driver. Make the fol- 
lowing entry in your CONFIG.SYS file: 


(MEMDEV=S306-8r6 JO 
While the modular structure of PC- 
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MOS helps you make the most of the map- 
pable memory above 640K, it does present 
one complication in terms of memory allo- 
cation, Various PC-MOS functions require 
contiguous blocks of memory. Fortunate- 
ly, versions of PC-MOS since 2.30 have 
been designed so that their central kernels 
comprise two separate pieces that can be 
loaded into noncontiguous memory areas. 


IN-LINE CODE 





In issue 12, we introduced a new 

treatment of in-line code. From 
now on, we will tint every other 
line of code so you can easily 
distinguish one complete line of 
code from the next. 1f what should 
be a single-line entry on-screen is 
shown on two lines in the mag- 
azine, both lines will receive the 
same tint treatment. In addition, the 
number of spaces a secondary line 
is indented will indicate the 
number of spaces you should 
include when typing that multiple- 
line listing as a single-line entry 
on-screen, If a line is not indented, 
do not include any spaces. 


However, PC-MOS requires a System 
Memory Pool (SMP) for housekeeping 
and for holding global drivers. The SMP 
size necessary for proper operation is de- 
termined by the number of simultaneous 
users and tasks that you wish to connect to 
the system. The memory allocation prob- 
lem arises from the fact that PC-MOS al- 
ways loads its various modules—includ- 
ing the SMP—in size order, with the 
largest first. They are packed one after an- 
other into the FREEMEM areas you’ ve al- 
ready designated. If a module doesn’t fit 
within the contiguous RAM remaining in 
any FREEMEM area, PC-MOS will load 
that module’s entire chunk of code into the 
640K addressing range usable by DOS 
programs. This, in turn, will reduce the 
amount of memory available to every ap- 
plication that you want to run under the op- 
erating system. 


FINE-TUNING THE MEMORY POOL 

The SMP often constitutes the largest 
block of memory that PC-MOS uses. Its 
default size is 64K, but exactly how large it 
must be depends on your system, the num- 
ber of users sharing it, the number of tasks 
that are run simultaneously, and the num- 
ber and sizes of device drivers that you 
load. You're never likely to approach the 
enforced size limit (440K for 80386-based 
computers), because if the SMP doesn’t all 
fit into a high address range, it will subtract 
its size from the maximum RAM usable by 
any task. 

More likely, then, you’li want to tinker 
with the minimum SMP size. You want to 
make the pool as small as possible so that 
you won’t waste valuable address space. 
But you’ve got to be careful; make it too 
small and your system may freeze when it 
Tuns out of pooled memory. 

You can follow either of two approach- 
es when optimizing the size of the memory 
pool: calculation or confrontation. In ei- 
ther case, you need to start with a prelimi- 
nary trial value. The default 64K setting is 
a good place to start, and you can explicitly 
request this pool size by adding the follow- 
ing line to your CONFIG.SYS file: 


‘qepsramss¢—— sis 
To alter the size of the system memory 
pool, substitute the number of kilobytes 
you want to use for the ‘*64’’ in the exam- 
ple above. 

To calculate the optimum SMP size, 
run the MOS utility’s INFO option by typ- 
ing the following at the system prompt af- 
ter the system boots: 


| 
This will display the memory assignments 
used by the system in hexadecimal nota- 
tion. 
If MOS INFO shows that the SMP is 
assigned to an address range below 
A0000h, you know that the preliminary 
pool size value is too large for the free ad- 
dressing range available. From the values 
reported by MOS INFO and the FREE- 
MEM assignments you’ve made, deter- 
mine the largest addressing range avail- 
able. If that range is at all close to the pool 
size you want to use, substitute its value in 
your SMPSIZE entry in CONFIG.SYS, 
reboot your system, and you’re done. 

If neither the pool nor any other part of 
PC-MOS is located below the AQ000h 
boundary, you can safely and frugally en- 


Lab Notes 


large the memory pool. Compare the ad- 
dress range you've assigned with FREE- 
MEM to that used by the SMP and the rest 
of PC-MOS and assign whatever is left 
over in that range to the memory pool. 

The drawback to using this scientific 
method to allocate memory is the need to 
perform a lot of hexadecimal math. If you 
rank hex calculations right up there with 
visits to the dentist, you can reboot your 
system several times instead of doing the 
arithmetic and still closely approach opti- 
mum memory assignment through simple 
trial and error. 

To take this approach, start out with the 
default memory pool size and run CHK- 
DSK, noting the amount of free memory. 


Ideally, you should have about 600K; if 
there is substantially less, reduce 
SMPSIZE by about 4K. Available memo- 
ry won't likely track the change in 
SMPSIZE directly, but at some point 
you'll find a dramatic increase in available 
memory. This change indicates that 
you’ve shrunk SMPSIZE so that it neatly 
fits into a contiguous memory area above 
the 640K boundary. Should you have time 
to spare, you can try increasing SMPSIZE 
again but by a smaller increment. 

If, on the other hand, you have 600K or 
more of free memory when you first run 
CHKDSK, you can increase SMPSIZE 
until the amount of free memory begins to 
drop. Then reduce SMPSIZE to the figure 
you used just before program memory be- 
gan to disappear. Again, you can fine-tune 
by adjusting SMPSIZE in smaller incre- 
ments. 


SAVING VIDEO MEMORY 

The display system you use affects the size 
of the address range available for keeping 
PC-MOS code out of the DOS 640K. The 
operating system maintains a video con- 
text switching area that varies in its memo- 
ry requirement with the display system that 
you use on the main console. The most fru- 
gal, obviously, is monochrome. Graphics 
systems, including CGA and Hercules, re- 
quire at least twice as much memory. 
Thus, if you don’t need graphics, IBM’s 
original MDA system will be the most eco- 
nomical you can use, 

The VTYPE command you put in your 
system’s CONFIG. SYS file tells PC-MOS 
the type of display system that you will be 
using. From the standpoint of optimizing 
memory usage, the most important 
VTYPE option available is the F (for Fill) 
you can append to some of the possible 


FIBER OPTICS ADD COLOR GRAPHICS TO PC-MOS WORKSTATIONS 


by Winn L. Rosch 
The one thing that is missing from mul- 
tiuser PC-MOS systems is color, but 
soon that deficiency will be remedied 
by the latest fiber-optic technology. 
The Software Link is developing new 
driver software for SunRiver Corp.’s 
Fiber Optic Station system that will en- 
able multiple users to share a single 
80386-based PC and will give each user 
full-color, bit-mapped graphics with 
Tesolutions up to the VGA-plus level. It 
will also include port support for a 
mouse and other peripherals. This sup- 
port will allow users to run a graphics 
environment such as Microsoft Win- 
dows at their local terminal. 
SunRiver’s Fiber Optic Stations 
look like plain computer terminals and 
work much the same way. ‘The primary 
difference is the connection scheme: 
duplex fiber-optic cable. Once mul- 
tiuser PC-MOS/386 is up and running 
on the system, each user sees his own 
color screen as a window into a PC- 
MOS session. Ordinary graphics-based 
DOS applications run on each worksta- 
tion exactly as they would on a single- 
user computer. Each workstation oper- 
ates independently from the rest but 
shares the PC-MOS file system. 
System response is excellent. 
Thanks to the high-speed, 32-megabit- 
per-second fiber-optic connection, 
each workstation achieves almost ex- 


actly the same performance as would an 
independent PC-MOS session on the 
host computer. Of course, multiple us- 
ers will drain the resources of even the 
most powerful computer-server, so The 
Software Link recommends that cur- 
rent 20- and 25-MHz. 80386 machines 
be limited to about five users. Tomor- 
row’s 33-MHz computers should be 
able to adequately support about three 
more. 

SunRiver stations are available for a 
variety of graphics standards, including 
Hercules, EGA (up to 640 by 350 pix- 
els), EGA-plus (up to 640 by 480), 
VGA (640 by 480), and VGA-plus (up 
to 800 by 600). Each includes a 101- 
key keyboard that follows the IBM En- 
hanced style, and each provides two se- 
rial and one parallel port. Prices start at 
$899 for the Hercules-based mono- 
chrome system. Color starts at $1,799 
for EGA-level graphics and rises to 
$2,399 for VGA-plus. 

If you already have a monitor and 
keyboard, you can convert them into a 
Fiber Optic Station by using one of 
SunRiver’s LightPAKs, Packaged into 
a monitor base that doubles as a tilt- 
swivel adapter, the LightPAK includes 
the necessary fiber-optic adapter elec- 
tronics, graphics, keyboard, and port 
hardware for this conversion. Light- 
PAKs are available for Hercules 
through VGA resolution levels. 


Alternatively, any regular PC, XT, 
or AT computer can also be tumed into 
a Fiber Optic Station by using Sun- 
River's PC LightCard, which sells for 
$799. This expansion board plugs into 
almost any PC, XT, or AT and offers 
support for resolutions of up to 640 by 
480 pixels. The LightCard-equipped 
computer can also be used for normal, 
standalone operations. 

Any of the Fiber Optic Stations can 
be located up to 1,000 feet from the 
80386-equipped computer that serves 
as the host. Up to four can be connected 
to a single $699 Server LightCard host 
adapter, and multiple cards can be in- 
stalled in a single 80386 system. A Mi- 
cro Channel architecture version is 
available for $899, 

In addition to PC-MOS, the Sun- 
River Fiber Optic Station system also 
supports Digital Research’s Concur- 
rent DOS 386/Multiuser Graphics Edi- 
tion, IGC’s Multiuser VM/386, Virtual 
Systems, Quick Connect, Unix, and 
Xenix. 

The Software Link should have the 
necessary driver software available 
soon; these drivers will be included at 
no extra charge with multiuser versions 
of PC-MOS/386. 

For more information on Fiber Optic 
Stations, contact SunRiver Corp., 
Jackson, Miss.; (800) 635-8069, ay 
957-0100. 


AUGUST 1989 PC MAGAZINE 





Lab Notes 


video type identifying numbers you speci- 
fy. The F option tells PC-MOS that it can 
extend the DOS addressing range above 
the 640K limit, up to the bottom of display 
memory. With monochrome systems, this 
can gain you 64K of additional mem- 
ory—somewhat more with CGA. Because 
the EGA and VGA display systems use the 
addressing range starting at the 640K 
boundary, however, the F option is un- 
available when you use them. 

One final memory matter: PC-MOS in- 
cludes its own EMS driver, $EMS.SYS, 
which converts extended memory into ex- 
panded memory for programs that require 
it. Like all EMS drivers, SEMS.SYS re- 
quires a paging area in the high end of the 
real-mode memory range. So if you elect 
to use EMS, all of your applications will 
probably lose access to 64K of the basic 
DOS 640K, since $EMS.SYS will pre- 
clude relocating that much of PC-MOS’s 
code to high memory. 


DISK FORMATTING 

When you first make the transition to PC- 
MOS, one of the more-pleasant surprises is 
that you can simply load it atop your exist- 
ing DOS directory structure and not even 
worry about losing any of your existing 
files. This will hold true if you’ ve been us- 
ing DOS versions between 3.0 and 3.3, or 
DOS 4.x if you haven’t created volumes 
greater than 32MB in size. PC-MOS uses a 
directory structure compatible with DOS 
for partition sizes up to 32MB. 

PC-MOS lets you venture beyond the 
bounds of the earlier versions of DOS and 
split your hard disk into up to four parti- 
tions, each of which may be as large as 
256MB. However, PC-MOS partitions 
larger than 32MB are not compatible with 
DOS partitions. Whereas DOS enlarges 
the file allocation table and provides for 
16-bit entries to accommodate bigger vol- 
umes, PC-MOS simply increases the clus- 
ter size instead. For partitions of 32MB or 
below, PC-MOS uses the same 2K clusters 
as DOS. Between 32 and 64MB, PC-MOS 
uses 4K clusters; for 64 to 128MB, 8K 
clusters; and for 128 to 256MB 16K clus- 
ters. 
Unfortunately, larger clusters are not 
efficient for storing files, particularly small 
files. To optimize disk usage for very large 
files (greater than 32MB), you’ll want to 
create two partitions of different sizes us- 
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ing the PC-MOS program HDSETUP. 
Make the first partition, which you’ll use 
for booting the system, 32MB or smaller, 
and put all your smaller files—programs, 
batch files, and the like—into it. Then 
make a larger partition capable of handling 
your biggest files. 

For high-level formatting and partition- 
ing of your hard disk (remember, back up 
your data first!), it’s best simply to use the 
programs PC DOS itself supplies. The 
Software Link wars that third-party parti- 
tioning software (including Storage Di- 
mensions’ SpeedStor) won’t work. One 
exception to the general prohibition is Disk 
Manager from Ontrack Computer Sys- 
tems. 

The disk-caching program that comes 
with the operating system will substantial- 


One of the pleasant 
surprises of PC-MOS 
is that you can 
simply load it atop 
your existing DOS 


directory and not 


lose any of your 
existing files. 





ly improve hard disk performance under 
PC-MOS. Most third-party caching pro- 
grams will also work, though only if you 


maintain a strictly DOS-compatible file. 


structure. The PC-MOS cache, however, 
knows about its own larger clusters. 

When you set up your cache, you're 
presented with several choices: the amount 
of extended memory to use, the block size, 
the read and write delays, and the drives 
you want to cache. You’ll probably want 
to cache all your hard disk partitions but 
not your floppy disk partitions. Caching 
floppies can cause unpredictable slow- 
downs when the caching program reads 
from and writes to them, and these delays 
are more bothersome on a multiuser sys- 
tem than is the normal, predictable floppy 
operation. 

Selecting the read and write delays for 
the cache is a more vexing job. The longer 


you make the delays, the better your per- 
formance will be. PC-MOS collects disk 
writes for the specified delay period you 
set and actually writes to the disk only at 
the conclusion of this interval (or when the 
cache fills). A long delay, however, can 
leave a substantial amount of data tempo- 
rarily in RAM, where it is vulnerable to 
power outages and system crashes. Safety- 
conscious users may want to opt for read 
and write delays of zero. On the other 
hand, if you attach an uninterruptible pow- 
er supply to your system and stick with 
proven software, you can stretch the delay 
to 30 minutes. The default is 10 seconds. 
The choice of cache block size is anoth- 
er option that can help you wring a little ex- 
tra performance from your disk system. If 
you match the cache block size to the clus- 
ter size used by your hard disk, the PC- 
MOS caching program will work more ef- 
ficiently and faster. With standard 32MB 
(or smaller) volumes, use a 2K block size. 


PORTS AND TERMINALS 

While setting up PC-MOS to serve several 
users, you’ll inevitably become intimately 
acquainted with serial ports. You’ll need 
one port for every terminal you want to 
connect, so the two or four ports that IBM 
supports in its PCs and PS/2s may only get 
you started. In most circumstances, you'll 
need a multiport adapter that provides 
four, eight, or more additional serial ports. 

Not all multiport adapters are created 
equal, however. Some are dumb and some 
are smart. Dumb adapters simply use 
standard serial port technology—a Univer- 
sal Asynchronous Receiver/Transmitter 
chip—and assign different I/O ports to its 
functions. Examples of this genre are Port 
4 and Port 8 ($495 and $695, respectively, 
from The Software Link). These ports are 
called ‘‘dumb’’ because they leave it to 
your computer’s microprocessor to do the 
brain work of controlling every bit of the 
data transfer and handshaking. Smart port 
adapters, like The Software Link’s $695 
eight-port Maxspeed, have their own built- 
in microprocessors to handle the data 
transfer details, taking that load off of your 
system. Using smart port adapters can im- 
prove multiuser system performance by 10 
to 20 percent. 

The disadvantage to using smart port 
adapters is that they don’t look like ordi- 
nary serial ports to your programs. Ordi- 
narily that’s not a problem. If you connect 
a terminal to a smart port, the PC-MOS ter- 
minal driver takes care of the details. Prob- 
lems arise, however, when you want to 










EDITOR'S CHOICE 
1082 MainStreet 
July 1989 


Newbridge otd 
peripherals, network PCs ar 
computer ports at a fraction 
much less complexity. 
The controller plugs directly 
PCs and peripherals - there's no ne 
cards. Your laptops will wark on the network too! 
All connections are made using standard twisted-pair wiring 
which probably alreedy exists In your office wells. There is 
no need to pull expensive coax. * Keep Information Systems Simple 
Atlanta * Boston * Chicago * Dailas + Denver » Detroit « Green Bay + indianapolis * Los Angeles » New York » Philadelphia 
Phoenix * Raleigh/Durham » Seattle « Syracuse * Washington, DC 
Newbridge and logo. and MainStreet aro trade marks of Newbridge Networks Corporation. © Copyright 1969 Newbridge Networks Comoration. Alt oghts reserved. —— 


CIRCLE 149 ON READER SERVICE CARD 


Lab Notes 


connect another kind of serial device—a 
mouse or a modem, for example—to a 
smart port. The software that controls the 
peripheral device expects to see a dumb 
port and won’t know how to deal with its 
smart cousin. The obvious solution is to 
use the standard ports in your system 
(COMI through COM4) for modem and 
mouse communication and to add on smart 
ports only for terminals and printers. (The 
PC-MOS serial printer drivers know how 
to deal with smart ports.) 

What to use for individual workstations 
is a matter of budget and preference. Your 
choices include standard ASCTI terminals, 
scan-code terminals (sometimes called PC 
terminals), and regular PCs running termi- 
nal-emulation software. Scan-code termi- 
nals—so called because they transfer key- 
stroke information using the same scan 
codes as PC keyboards—are usually your 
best choice. They provide full function- 
key support, can put more than 24 lines on 
the screen, and impose little price penalty 
over ASCII terminals. 

You’ll need to set up the $SERI- 
AL.SYS driver to include the require- 
ments of each terminal you intend to con- 
nect to your PC-MOS system. Setting up 

- this driver should be easy—you need only 
specify the communication parameters 
your terminals use. If your terminals can 
handle it, set the communication rate at the 
maximum speed PC-MOS supports 
(38,400 bits per second). Otherwise you 
should use the fastest speed supported by 
your terminal. 

Including the correct handshaking pa- 
rameter for the SSERIAL.SYS driver is 
terminal-dependent and critical. ASCII 
terminals and terminal emulators work 
best with XON/XOFF handshaking, 
which is option /HS=X on the $SER- 
IAL.SYS driver command line. Scan- 
code terminals work best with XPC hand- 
shaking (option /HS=P) because the flow- 
control characters used by the XON/XOFF 
protocol are interpreted by scan-code ter- 
minals as alphanumeric characters. PC- 
based terminal-emulation systems work 
like ASCH terminals and should use 
XON/XOFF handshaking, not XPC. The 
optional ($195) PCEMUlink terminal em- 
ulation program uses its own driver, EL- 
TERM.SYS, which is supplied with the 
emulation software. 

If you choose to connect a terminal to 
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PC-MOS through a dial-up modem, be 
sure to use the /CN option when setting up 
the $SERIAL.SYS driver. Setting /CN=R 
tells PC-MOS that your terminal will be 
using a remote connection and instructs 
PC-MOS to ignore any characters received 
after the modem that links the console to 
the terminal loses its data carrier. This pre- 
vents spurious characters from polluting a 
partition. 

According to The Software Link, the 
use of software handshaking (XON/XOFF 
or XPC) is preferred for PC-MOS over 
hardware handshaking (DTR/DSR). 
When you choose software handshaking, 
the hardware wiring for connecting your 
terminals becomes almost trivial. Only 
three connections are required: one for 
data going to the terminal, one for data 
coming from the terminal, and a common 
or ground wire. On standard 25-pin serial 
connectors you use only pins 2, 3, and 7, 
crossing pins 2 and 3. With cables that 
have a 9-pin connector on one end and a 
25-pin on the other, don’t cross wires 2 and 
3. If you use two-conductor shielded ca- 
ble, connect pin 7 to the shield. If your 
shielded cable has 3 or more conductors, 
connect the shield to pin 1 on the computer 
end of the cable. 


BATCH FILES 

The inherent complexity of the PC-MOS 
(Or any) multiuser system will quickly 
teach you the value of batch files. The long 
list of parameters that must be typed in re- 
peatedly makes the use of batch files more 
a necessity than a convenience. 

Even if you use PC-MOS simply as an 
operating environment to provide back- 
ground processing capabilities for a single 
user, you’ll probably want to set up a batch 
file for every program that you normally 
tun. The first instruction in the file would 
be an ADDTASK to create a memory par- 
tition (which is roughly analogous to a vir- 
tual machine or to an OS/2 session) for the 
program. You then specify the program to 
run and conclude the file with REMTASK 
to free up memory for other programs and 
processes. 

PC-MOS provides for the creation of 
start-up batch files that work like AU- 
TOEXEC.BAT for each task you start. 
You simply specify the file to use as part of 
the ADDTASK command. Newcomers to 
PC-MOS, however, sometimes have trou- 
ble getting the start-up batch files they’ve 
written for some tasks to run. Usually the 
problem turns out to be that PC-MOS can’t 
find the file that it needs. The key thing to 


realize is that all start-up batch files indi- 
cated by all ADDTASK commands must 
be located in the root directory of the boot 
hard disk. 

In general, PC-MOS batch files work 
like ordinary DOS batch files. PC-MOS 
acts on each line in the batch file as if it had 
been typed at the computer keyboard. As 
with earlier versions of DOS, one PC- 
MOS batch file can start another, and when 
the second finishes, control retums to the 
first. You can nest and make reiterative 
loops from batch files to your heart’s con- 
tent. 

A few PC-MOS batch file commands 
differ from their same-named DOS coun- 


The inherent 
complexity of the 
PC-MOS multiuser 


system will quickly 


teach you the value 
of batch files. 





terparts. For example, the CALL com- 
mand in PC-MOS calls a named subproce- 
dure within a batch file, while in later 
versions of DOS, CALL executes subordi- 
nate batch files. 

PC-MOS has added some batch file re- 
finements of its own. It gives you several 
ways to end batch file execution, for exam- 
ple. Execution stops naturally, of course, 
when the end of the file is reached and no 
more commands remain. In addition, 
however, putting a STOP command with- 
in a batch file (to be exercised by an IF con- 
dition) will both stop execution and retum 
control to the previous, calling file. The 
HALT command, on the other hand, im- 
mediately retums control to the command 
processor (putting the system prompt on 
the screen), even if the file containing the 
command is nested several levels down. 

Proper arrangement of subprocedures 
will result in faster execution of complex 
batch files. When control retums from an- 
other batch file, or when a jump is made 
within the file, PC-MOS starts at the be- 
ginning of the file and reads down through 
it (from disk) until it finds its place again. 
You can thus speed execution by placing 
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the most-often-read commands near the 
beginning of a long batch file. 

Provisions built into your batch files 
can protect against hardware conflicts be- 
tween programs that assume that they are 
in complete control of given system inter- 
rupts. For instance, communication pro- 
grams assume that they have exclusive ac- 
cess to interrupt 4 when using COMI and 
interrupt 3 when using COM2. Many 
backup programs assume exclusive con- 
trol of interrupt 6. If two tasks attempt to 
use the same interrupt, the results are un- 
predictable and always bad. Consequent- 
ly, PC-MOS provides the USEIRQ option 
to the MOS command to reserve specific 
interrupts for the particular partition in 
which the command is given. For exam- 
ple, before running a communication pro- 
gram on COMI, you'll want to issue 


tos “UerrRg « 


To release an interrupt when you're fin- 
ished with the program that requires it, 
simply substitute the FREEIRQ option for 
USEIRQ in the command above. Note that 
because PC-MOS manages serial printers 
itself, you don’t need to use these com- 
mands to prevent conflicts with them. 

Batch files also give you the opportuni- 
ty to control keyboard polling within a PC- 
MOS memory partition. Many programs 
(WordStar is the preeminent example) 
constantly poll the keyboard for input, and 
this slows system response. Disabling key- 
board polling (with the MOS DIS com- 
mand) when you don’t need it will speed 
up programs such as Lotus 1-2-3 and 
WordPerfect. You can reenable keyboard 
polling (the default condition) with the 
MOS NODIS option when you load up 
WordStar. 


MOUSE MATTERS 

When running PC-MOS in a multiuser 
configuration, you won’t ordinarily need 
to worry about an infestation of mice. Be- 
cause most terminals that you might 
choose are character-based and cannot dis- 
play all-points-addressable graphics, the 
issue of using a mouse in conjunction with 
workstations is moot. 

However, when used with special hard- 
ware, PC-MOS can serve as an excellent 
foundation for a distributed electronic pub- 
lishing system or the like. Video Network 


Adapters (VNAs) from The Software Link 
can tum standard monochrome displays 
and XT keyboards into scan-code termi- 
nals with Hercules graphics and full mouse 
support. A four-user VNA system, which 
includes a motherboard, three daughter- 
boards, and a translation unit, costs 
$2,395. (Still-more-sophisticated display 
options are discussed in the sidebar ‘‘Fiber 
Optics Add Color Graphics to PC-MOS 
Workstations.’’) 

Even with PC-MOS systems that use 
standard terminals, you can install either a 
serial or bus mouse for use at the console. 
If you do choose to use a mouse, however, 
don’t install its driver through your sys- 
tem’s CONFIG.SYS file. Use the .COM 
version of the driver instead and load it 
within the task that will use it. A mouse 
driver installed through CONFIG.SYS 
will draw upon global memory, potentially 
stealing RAM from every task or partition 
you make. Loading the driver from within 
atask will cut down only on memory avail- 
able to that task. Also, use the MOS 
USEIRQ command to reserve the interrupt 
used by the mouse for its exclusive use. 


OTHER MATTERS 

PC-MOS offers several additional refine- 
ments over DOS. It contains a command 
recall buffer, for example. Instead of being 
limited to recalling only your last com- 
mand, as DOS is, PC-MOS allows you to 
recall and reuse the last 15 to 20 com- 
mands (the exact number depends on their 
length). The up and down arrows on the 
cursor pad will move you backward and 
forward in the buffer, and the left and right 
arrows allow in-line editing (taking full ad- 
vantage of the Ins and Del keys, as well). 

The only drawback to the command- 
recall buffer is that someone may snoop 
through it should you step away from your 
PC. Prying eyes may see passwords or the 
name of the last game you played on com- 
pany time by recalling them from the buff- 
er. To prevent Big Brother from tuning in 
during your absence, you can flush the 
command recall buffer by pressing the 
Ctrl-PgDn key combination at the com- 
mand level. 

The PC-MOS editor begins where DOS 
leaves off. If you just run the program ED, 
you'll get the same familiar asterisk 
prompt and command-line control struc- 
ture used by EDLIN. But add the /V option 
after the filename you specify when enter- 
ing the editor, and you'll gratefully find 
that you now have the facilities of a full- 
screen editor. 
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Can't 
Afford A 
PostScript 


Printer? 


NOW YOU CAN 
Print PostScript 
Language 
Text and Graphics 
On «ANY Printer 





PostScript® Language 
Interpreter for the IBM PC 


GoScript Software, the Low-Cost 
PostScript Language Printing Soiution 


Choose the one that fits YOUR needs: 
GoScript - $195 - With 13 Fonts! 
GoScript Plus - $395 - With 35 Fonts! 


“Includes Drivers for Many Popular 
Laser, Ink Jet, and Dot Matrix Printers 


ORDER TODAY! 
_Contact Your Local Dealer _ 
or call the LaserGo Order Line 
(800) 451-0088 (outside Calif.) 


in Canada. Contact CDP Communications. 
Toronto, ON, TEL (416) 323-9666 FAX (416) 323-3878 
Exclusive europead Distnbutors Graphic Sciences Ltd, 
Surrey, England TEL (01) 940 9480, FAX (01) 948-2851 


LaserGo, Inc 


L 
Ke TEL: (619) 530-2400 
FAX: (619) 530-0099 
9235 Trade Place. Suite A, San Diego. CA 92126 
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usiness runs on forms! 

And PerFORM provides 

your business with 

everything you need for 

fast, easy an 
professional form design, 
creation, maintenance, fill-in, 
and printing. PerFORM’s 
WYSIWYG simplicity benefits 
every business, fromthe 
Bralicerotnge to the largest 
corporation! 


PerFORM 2-0 contains three 
programs thatcan work 
together or separately: 


PerFORM DESIGNER- 

GEM‘ graphics interface for 
sophisticated design, 
modification and accurate 
production. Improve the image 
of your business. 


™ Create professional forms, 

quickly and easily 

® cantext sensitive help 

«includes many predesigned farm 
templates 

* UNDO functian far instant carrectian 
| Add external data and 

graphics 

* impart ASCII files 

* impart graphics: TIFF, GEM Image 
and Line Art, MacPaint, PC 
Paintbrush+ 

© create fram B majar bar cade types 

* trace scanned paper farms 

v Customize your screen 

work area 

*screenrulers, abject pasitianing, 
alignment, grid snap 

¢ multiple page forms suppartedina 
wide range af sizes 


PeEFORM Call 1-(800)-268-6082 for the dealer nearest you, or order PerFORM 


er p-- 





VW Versatile design tools 

¢ filled ar hallow baxes, ovals, circles 

¢ chaice af fill patterns, line widths 

*cambtaal creates baxes with evenly 
spaced areas 

* scole, reshope ar crap graphics 

© cut, capy, size and paste abjects, 
graups af abjects, text and graphics 

* harizontal and vertical text flaw 

® text in many fants sizes and styles 


PerFORM FILLER - 

Eliminate errors and tedium in 
form fill-in by automating the 
process. Improve the efficiency 
in your business. 


V' Easy data entry 

* tab thraugh farm fieldsusing a graphic 
OR text-based interface 

* autamatic fill-in by yaurcamputer, 
including date and time, serial 


numbers, page numbers, and check- 
marked baxes 
* mothematical and lagical calculatians 
«data entry validatian, with range and 
lookup Se and dBASE file laokup 
. iipeniere expart ASClland dBASE 
iles 
* pravide custamized anline help 


For IBMPCand Compati 


FORM PRINTING - 


Reduce your business expenses. 
Vigh quality output 


* andemand printing fram within 
PerFORM ar fram 

* batch print, printta disk, multiple capy 
print 

© supparts dat-matrix, Pastscript, HP 
LaserJet, and mast papular laser 
printers 


THE EXPERTS AGREE: 


"“Delrina Technolagy’s PerFORM 
(forms) progrom for the PC 
surpasses baththe Mac pragrams 
and ather PC pragrams. With its 
sophisticoted features, excellent 
forms templotes ond simple 
operotion, it’s ideol whether your 
jobis to designo voriety af farms or 
to fillthem autan screen ar on 
paper.” 

—Bill Crider, Publishi Magazine, April 1989 
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Lab Notes 


An undocumented feature of the PC- 
MOS DEBUG program will help if you 
need to troubleshoot your serial ports. Af- 
ter entering DEBUG, if you simply type 
the command X and press retum, DEBUG 
will display the contents of system memo- 
ry starting at location 0400-0000, showing 
you the base addresses of the serial ports 
installed in your system. 

Sometimes the PC-MOS security sys- 
tem can be too secure. The Software Link 
reports that new users often have difficulty 
in removing security protection from a file 
or subdirectory to permit general access. 
Protection can be easily removed by any 
user with the proper access to the secured 
file just by copying the file, using the op- 
tion /C_ (the letter C followed by an under- 
score). The underscore sets the security 
class assigned to the file to nil. 

One way you can take advantage of the 
multiuser power of PC-MOS is to give a 
duplicate display to a client or associate. 
By selecting the same tasks both on the 
console and one or more terminals, two or 
more users can simultaneously see the 
same screen. Using the PC-MOS security 
options, you can allow users to interact 
with the screens by typing or lock out the 
keyboard. You can also lock out other us- 
ers from seeing your private tasks. 

Normally you'll change tasks by press- 
ing Alt and the number corresponding to 
the task on the numeric keypad. Altemna- 
tively, you can use the command 
SWITCH (which can also be used from 
within batch files). These two methods of 
changing tasks differ in a significant way. 
The keystroke combination affects only 
the terminal on which it is executed. The 
SWITCH command belongs to the task in 
which it is executed. In other words, using 
SWITCH will cause all workstations cur- 
rently showing the given task to end 
multaneously to the newly selected task. 


SUMMARY 
If you want to lear more about the internal 
operation of PC-MOS, The Software Link 
offers a technical reference guide. Unless 
you’re a programmer and want to develop 
applications for PC-MOS, however, you 
probably won’t want to tangle with it. The 
technical reference manual consists for the 
most part of system calls needed for soft- 
ware development. 

On the other hand, Martin Stitt, one of 
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the programmers who helped create PC- 
MOS, has written a soon-to-be-published 
book tentatively titled Inside PC-MOS. 
Within it you'll find a wealth of tips for set- 
ting up your PC-MOS system and optimiz- 
ing its operation. A telephone call to The 
Software Link will give you the most up- 
to-date information regarding the book's 


availability. 


| 


Though the discussion presented here 
has centered on The Software Link’s PC- 
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Bhanng device combine with MasterNet * 
networking software for PCs and youve 
QO an imegrated solution for panier and 
plotter sharing Nie traneter, #lectronec mat 
2nd alot more Of course you can also 

share modems, mk 
access the network remotely Instaitation 
‘and operat 
Versatile 
Or you can use the Master Switch to 


ne very simple 


nk any computer or periphoral with @ sonal 


or permite! intorteco The swiich accepts 
over 20 commande tor centratting the how 
of data Nh may be operated automatcaty 
By Command. or with interactive Menus tts 
butter ia expandnbdie to one megabyte and 
hokis up to 64 simultaneous obs The 





and manirames or 


Our Printer Sharing Unit 
Does Networking! 


MasterLink ° ututy diskette for PCa 
comes with every unit and unieashes the 
Power of tha ewiich with its momory-resident 
access to the commande and menus 
Other Products 

We have a fl ine of connectivity sokmons. 
1 you Just want printer shanng, weve got 


=. 


ee 


(@,ROSE 


~e* ELECTRONICS 


Give a Rose te your computer 


cy 4 . ton Taxaa 77274 ©@ Tal (713) 633-7873 © FAX 933-0044 © Talax 4040008 


MOS/386, the underlying point is that mul- 
tiuser systems built around standard PC 
hardware are emerging as powerful and vi- 
able alternatives to LANs and standalone 
PCs. The small-business user will do well 
to strongly consider multiuser systems 
such as PC-MOS/386 as a potential solu- 
tion toa company’s computing needs. = 


Winn L. Rosch is a contributing editor of 
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access to your editor, debugger and compiler. 
What’s more, Quic eacal is the first 
PC Pascal to offer Object Oriented Program- 
ming, or OOP With objects, you can easily 
assemble whole programs from modular build- 
ing blocks of code and data. And once you know 
Pascal, OOP is a snap.Which means, you get 
maximum productivity with minimum effort. 
Naturally, our Pascal is also fully source 
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So stop by your Microsoft dealer soon. 
You'll find our software is on the same 
wavelength as yours. 
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2 Utilities 


Note: This is the first DOS utility presented 
in this column written in C rather than in 
assembly language. Broadening our pro- 
gramming-language base to include C and 
other high-level languages will allow us to 
present a greater variety of useful utilities 
and will help readers hone their skills in C 
(the language that is becoming the de facto 
standard for writing applications) and oth- 
er languages. Both source and executable 
files for the utility can be downloaded from 
PC MagNet, and the source code will con- 
tinue to be presented with the article. We 
regret that the length of most high-level 
language programs will preclude our 
printing .BAS listings that could be typed 
in to create .EXE files. Reader submis- 
sions in high-level languages—as well as 
assembly language— are welcome.—Ed. 


If your programs used to pop up almost in- 
stantly but now seem to need a committee 
decision before loading, chances are 
they’ve simply become fragmented. On a 
frequently used hard disk, parts of a file 
may end up in widely scattered physical lo- 
cations. To read them in, the drive head 
has to waste time jumping back and forth 
across the disk, reassembling parts that 
ideally would be stored in a single, contig- 
uous series. 

But how often is a frequently used disk 
accessed? How many files must be frag- 
mented before it’s worth getting a defrag- 
menting program, such as one of those we 
reviewed in the October 11, 1988, issue? 
Answering that question is the purpose of 
CHKFRAG, this issue’s PC Magazine 
utility. 

The easiest way to get a copy of 
CHKFRAG.EXE is to download it from 
PC MagNet, as explained in the sidebar 
““CHKFRAG by Modem.” The C source 
code is listed here and is also available via 
PC MagNet. If you’re working from the 
source listing, CHKFRAG.C can be com- 
piled with Version 5.0 or later of the 
Microsoft C Compiler. 

After examining how the files are 
stored on your disk, CHKFRAG presents 


SPEED UP FILE 
LOADING AND 
ACCESS: 
CHKFRAG.EXE tells 


you when it’s time to 
defragment the files on 
your hard disk. 





both an on-screen report (making it usable 
as a standalone utility) and an ERROR- 
LEVEL value that may be used within a 
batch file to call up your defragmenting 
program if appropriate. (A suitable batch 
file prototype is shown in Figure 1.) The 
command syntax for CHKFRAG is 


Cunvena tay t/8 [Ae] 1 TATE 


If the d: (drive) parameter is omitted, 
CHKFRAG defaults to analyzing the cur- 
rent drive. As detailed below, the alter- 
native switches /%, /N, and /E tell 
CHKFRAG the type of DOS return code 
to set in ERRORLEVEL when returming 
to DOS. If none is specified, the percent- 
age value is returned. Adding the optional 
/L parameter does not change the retum 
code but causes CHKFRAG to print the 
filenames and directories that are frag- 
mented. 

The program’s output can be redirected 
to a file or a printer for easier examination. 
Although the CHKFRAG.EXE program 
is only 16K long, you may need more than 
100K of available memory in order to run 
it, depending on the size of the disk you’re 
checking. 

The default /% retums the 
percentage, from 0 to 100, of fragmented 
files found. Thus, if you have a disk with 


97 files and 3 directories (or 100 total file- 
names) on the disk, and 2 of the directories 
and 10 of the files are fragmented, 12 will 
be retumed via ERRORLEVEL. If any 
files are fragmented, the lowest percent- 
age, 1 percent, will be indicated, regard- 
less of the actual number of files on that 
disk. 

The /N parameter tells CHKFRAG to 
return the number of fragmented files. 
Possible ERRORLEVEL return values 
range from 0 to 254; the 254 value is used 
even if more than 254 fragmented files are 
found. Using the /N switch is especially 
suitable for situations in which the number 
of files on the disk varies widely, so that a 
percentage may not accurately reflect how 
much fragmentation exists. 

The /E parameter tells CHKFRAG to 
return the number of extra segments 
found. Again, the possible ERRORLEV- 
EL return values are 0 to 254. To be con- 
sidered fragmented, a file must be split 
into two or more parts, and each part after 
the first is thought of as an extra segment. 
If you had two fragmented files, one split 
into three parts and the other into six, a to- 
tal of seven extra segments would be re- 
ported. The /E retum code is useful when 
checking a disk with a fixed, relatively 
small number of files; such a disk should 
be reorganized (defragmented) when 
many extra segments develop without re- 
gard to percentage or number of files frag- 

mented. 


An ERRORLEVEL code of 255 is used 
to indicate an error condition. The code 
w Acommand-line error was made. 

@ An invalid drive was specified. 

g@ The DOS ASSIGN or SUBST com- 
mand defines the drive. 

@ The drive is a network drive. 

@ The DOS version is earlier than 2.0. 

m There is not enough memory. 

g The BOOT record or FAT could not be 
read. 

m There are cross-linked clusters (run 
CHKDSK). 

@ There are lost clusters (run CHKDSK). 
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As suggested by the last two error con- 
ditions, before using CHKFRAG you 
should always check the drive with the 
DOS CHKDSK utility, specifying the /F 
parameter. That will salvage what can be 
saved of cross-linked or lost clusters, a far 
more serious kind of problem than file 
fragmentation. 


ADISK OVERVIEW 

As indicated at the beginning of this arti- 
cle, fragmentation results whenever the 
bytes that make up an individual file are 
not stored in contiguous areas of a disk. 
This requires the disk heads to move more 
often than is efficient to read a file. To un- 
derstand fragmentation more fully, we 
must first look at how a disk is organized. 
The sidebar ‘‘Directory and FAT Organi- 
zation: How DOS Keeps Track of the Parts 
of Your Files’’ provides a detailed exam- 
ple to supplement the treatment here. 

When you issue the DOS DIR com- 
mand, you sec filenames, extensions, file 
sizes, and date/time stamps. But behind 
the scenes, more information is being ma- 
nipulated. Files on-disk are contained in 
areas known as sectors. The usual sector 
size on a disk is 512 bytes, although a sec- 
tor can be larger. The sectors on a disk are 
grouped together in areas known as clus- 
ters. The number of sectors contained in a 
cluster is established when the disk is for- 
matted, and the number may vary with the 
size of the disk and with the disk-format- 
ting software. 

Ina typical situation, you would have a 
20MB drive with 512-byte sectors; the 
FORMAT program would group four sec- 
tors into each cluster, making the size of 
one cluster 2,048 bytes. If you now save a 
2,100-byte file, DOS must store it in two 
clusters. The first 2,048 bytes of the file fill 
the first cluster, and the next 52 bytes go 
into the second. The remaining 1,996 
bytes of the second cluster will go unused 
unless the file owning that cluster grows in 
length. Any file that is not a ‘‘zero-length”’ 
file uses a minimum of one cluster. 

Immediately following the boot record 
on the disk is an area known as the FAT 
(file allocation table). This table keeps 
track of which clusters are allocated, 
which are available for assignment, and 
which (if any) are known “‘bad spots’’ that 
cannot reliably contain data. 

The clusters on a disk are numbered se- 
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quentially starting with cluster number 2, 
and sequentially numbered clusters are 
physically located next to each other on the 
disk. As data is written to a file, clusters 
are allocated to that file. When a cluster is 
needed during a write operation, the first 
available cluster on the disk is assigned to 
the file and a notation of the assignment is 
made in the FAT. The number of the first 
cluster of a file is stored in the directory en- 
try for that file. 


HOW FRAGMENTATION DEVELOPS 
When the cluster numbers assigned to a 
file are not strictly sequential, the file is 
considered fragmented. A file that fits en- 
tirely into cluster numbers 200, 201, and 
202 is unfragmented and will load at opti- 
mum speed. If the same file were assigned 
to cluster numbers 200, 307, and 412, it 
would be fragmented. A fragmented file 
loads more slowly because the disk heads 
must move far more often to read the file, 
and the movement of disk heads is the 
slowest part of accessing files. 

Generally speaking, fragmentation has 
a greater effect on processing times of files 
that are accessed sequentially than those 
that are accessed randomly, but both types 
of access work more quickly when the files 


DEFRAG.BAT 


ECHO off 
CLS 


involved are not fragmented. 

A second, less obvious drawback of 
fragmentation is that if a file is lost, uneras- 
ing (recovering) it is considerably more 
difficult, if not impossible, because all of 
the file’s clusters are not contiguous. If the 
clusters are contiguous, unerasing be- 
comes very easy. 


FIXING FRAGMENTATION 

There are numerous utilities on the market 
that will defragment the files on a disk, as 
indicated in our October 11, 1988, review. 
At a minimum, each of these utilities will 
rearrange cluster assignments of files on a 
disk to make them contiguous. Some will 
additionally allow you to arrange the actu- 
al sequence of files on the disk according 
to your preference. CHKFRAG’s job is to 
tell you when you would do well to consid- 
er using a defragger. 

An altemative to using a reorganization 
utility is to back up the disk, reformat it (or 
at least erase all the files), and then restore 
your files to the disk. As long as the back- 
up is not an image backup (an actual image 
of the fragmented disk, created by some 
tape backup systems), the restore will 
automatically replace the files in an un- 
fragmented form. Unfortunately, this al- 


COMPLETE LISTING | 


ECHO Checking condition of drive %1 ... 


chkdsk %1/F >1pti: 


chkfrag %1 /% /L >lptl: 


IF ERRORLEVEL 255 GOTO error 


IF ERRORLEVEL 24 GOTO nodefrag 


ECHO Drive %1 fragmented 25% or more .. 


defragit %1>lpt1 
GoTO end 


snodefrag 


starting defrag 


wee Replace with your utility *** 


ECHO Drive %1 does not require defragging 


GOTO end 


error 


ECHO Error occured during CHKFRAG. 


send 
ECHO DEFRAG done. 





Figure 1: This is a prototype of a batch file that runs CHKDSK and CHKFRAG on a designated drive, 
tf 25 percent or more of the files on the drive are fragmented, the de fragit command (which you 
would replace with the proper command for the defragmenting utility you have on your system) will be 
executed, Note: The defragmenter you use may not support redirection of its output to a printer, 
assumed here to be connected to LPT1:. 
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ternative method is usually time consum- 
ing and tedious if there is a significant 
amount of data to be backed up and re- 


stored. 


CHKFRAG.C 


HOW CHKFRAG WORKS 
At startup, CHKFRAG first checks the 


command-line parameters and prints an er- 


ror message if there is an obvious mistake. 


A test is then made to assure that the disk 
requested is a valid drive, is not a network 
drive, and is a separate disk volume (as op- 


posed to being a SUBSTituted or AS- 


blade iS ida OEE COC ay 


FaKeres - check disk for frequentation ue % 


eeetenetenne sueescenessensngeeensenssenssesenensee/ 


Yi 
finclude <stdio.h> 
tinclude <doe.h> 

f#include <malloc.h> 
ftinclude <stdlib.h> 


‘\ ¢éefine UINT unsigned int 
tdefine ULONG unsigned long 
$define Mor 1 
tdefine Boor b rec 


/* atandard Library */: 

/* dos eccess and registers a4 
/@ memory sllocetion */ ... 
/* common lib ‘wodules ef, 


/* ansigned eles: type “4 
/* unsigned long type fF 

/* logicel not */ 7 

f* boot record shorthand */ 


tdefine FILES (_A SYSTEM | A HIDDEN | A SUBDIR) /* files type 4 


fdefine LABEL (_1 A_VOLID) 


soaps eaaancero) Co a 


Ie d 
* Globalis 
“sy 


char huge *fet, 
cdrive (66), 
fot_i6; 


sections = §, 
' gaceize = 6, 
frag = ¢, 
unfrag = 8, 
files = 6, |. 
dirs = 6, . 
list = @; 


7 


‘UINT aed sia 


¢@ 
* eed ectaretions 
of 


void get_fat(ict), 
efexitqict), © 
check _freg(char *, UINT, int), 
dir_search(char *), 
etrolr(char *, int, fot), 
check, . unlinked )3 

int chkdrv (char); 

ehar sfname(char *, char*), 
ereadlebel (char), 
*translate name(char far *); 

Urmr next. __cluater(UIMT, aint, iot ©); 


struct feb. 
Bt a! 


char hextf; 

char extre[5)3 

char ettrib; 
drive; 
filecame(é); 
ext[3); Poe 


igned 3 
.. block; , 
filee ise Fi 


date; 
aysten[i#); 
records . 


#* label type */ 
», 4* string clear . at 


addrees of FAT */ 

startup drive and path */ 

true if 16 bit Fat eo / 
file sections’ y) 

sector size cf drive */ 
fragmented files */ 
unfregmected files .*/ 
processed files */ 

processed directories */ 

list freg’d files avitch a/ 


momber of clusters -*/ /’ 


read PAT into memory */ 

exit routine */ 

oheok if file/dir ie freg‘'d */ 
wearch directory */ §.. 
clear eatring */ ~- 

check for unlinked clnsters ve 
Check local, SUBST/ASSIGH */ 
fcb filename to normal foome */ 
read the drive label */- 4 
translete name */ ~ i 
find Bog pase Benetes ie yt Vi 


extended fcb first byte */ 
extended fch work area */ 
extended fob ettribute “ 
feb - drive */ he 

foh - filename */ 

feb - > extension af 


feb - block Dumber of 


feb = file size: sf 
feb - file date */ 
feb - reserved area */ 
fcb - current record */ 


Fh hahhadiche tab ahah hehalchalal halahalchdedehahtahalebehhehiahhahalehehdhahatel shel shaheheialababctatahniadeabahedahahelchalahelate! 
Se ~ A Tae up -S T Pes Las wh iad . 


Seereenterneesseneaneae ener SeRetenetsereregeteraneereseaeneaneee/ 


main(erge, argv) 

ict 55 arge; 

char ve 

ible 

dat pt = o 

q ste = 6, 

dc = 6, 
pe = 6, 


EC, f 
i, 40 

option 
“Phin L, 
a@rive() = * ON 


fe 
rl 


fe 

fe 
Md 
ie 
fe 
de 
qe 
fe 


fe 


count of arguments */ 
argument strings */.. 


percent frsgmected */ 
return code chosec */— 
drive chosen */ ~~ 
parm in error 

reture code 8 */ 

loop counter, vork AG 
program option */ 
work poicter » a 


drive and path to check Ld 


; *érive = sodrives 


SIGNed volume). This is done with DOS 
function 44h (IOCTL) and the undocu- 
mented DOS function 60h. For want of a 
better name, we call this function Trans- 
late DOS Name; it will be discussed more 
fully below. 

If the disk checks out all right, the FAT 
must then be read into memory. In order to 


" emomber of rilee*, 
“mumber of Extre ae a , 


secggestion[)} = 


8 


{ Ro fregmectation -- Ho action suggested", 

"Bittle fragmactetion <= we ection suggested, 
"Modersta fregmentation =-~ Defreg should be performed scon°, 5 
ae bas. critical = isa or ee ye : 


esrrers[) = 


». ( *ipvelid drive specified", 
~~. SCannot CEKFRAG a network drive", 
"Cannot CAKFRAG e SUBST‘d or assicnd drives, 
"Hust run eit, bos are or A aeons ar Ae 


Maser" HE ie 
trey “97a, 


cide Rie a 


| ine 1.6 (c) Ziff Commucicetiocs co. \ctstcts\n*, 


*PC be ry ¥ 254, * Bob pe G ‘ ea Bolase\e"y? 
getewd(cdrive, atzectiedetve); : et ip eat: Garteee: “drive/path wf 


for (1 = 21- £< ager itt) 
Ahad 
strupr(p : argviiyy2 


1 § A bated detende drive e/. 


fa check eth argument *// 
/* uppercase argument of 


it (ate le0(p) = . ma pl — “i F ie a: drive yey specified? ef 


{ 
sécive = 1 


nm 
2 ihe 
q 
for GQ - = §; atromp(p, 


I# e yee 4 setup drive af 
Jas show drive selected */ 


acopcronel'd id 4 oT e.. ar af 


me a K3 "as oat 


switch(4)> 
ra 


csee Gs 
, cone is. 
couse 2: 


- ovtton = 31 


payee 
break; 


ence 31 
list++; 
‘. break; 


case 4; 

pe ~ 33 
“break; | 
» Me 
} n 
} 


(> baked on argument */ 

f= {0 option es) 

f* /" option */ 

Ce re s 

* eat up the option value */ 


ie Riehent cose type count / 
thol exit ewitch of 


fe & eviteh ‘ef 
fe .. show listiog wanted */ 


if qpe |] (eto > ba i (It stoi) i) fae > a, a any error? */ 


@. yes .. handle error */ 


print#(*\n\tformat\tcHrEnng ta} ue i‘ ‘- {. 7B) CAG) \o\e™ pa i 
Erin f(*\tubere\tds ie the drive to check for ArogasntaTsen ys") 1 
printf (°\t\t/0e seta errorlevel ee « percentage\c"); . 
printf("\t\t/w sets errorlevel tc number cf fragmented files (mex alts 
printf(*\t\t/z sete errcrlevel number cf extre sections (max 254)\n")3 | 
rane SCS Ne \t/e causes: aT Bi a te a be bbe pe ¥ 


sere niga | 
2. 


at a . + chktey (*drive)) 


sf” th a 


¢* cheok drive, version orr La 


printf (seekers ve", Serore ~\ . 7 ai any errcr ’ er 
ia me 4 7 tell, the bateh job */,.. 


vena? koeh 
}, 


get_fat(edrive - ‘a'); 
dir " bearch (drive); Fy 
check, _unlinked();- 


a (files + airs) 


/* vead Fat into memory +f 
/* search for files */ 
1 check Unlinked olusters ef: 


fe a any files “and dire? “s 


pt = (freg * 160) / (filee + dirs); it @ yes vel & filee Lie its of 


if pe. “ — LF 


he qs something ae ary 2 
/* a. yeu ». show non-sero «/ 


printé(*\ned Filee, td Directories, \n*, ~ : to : _ “ 


r files, dirs): 


printe ceed Unfregmented, td Fregnected, td Extre + sectLenater, 
‘- uanfreg, frag, sections); x oe 
printt (vedee on eye are sreqented\n\nr, een 





CHKFRAG.C: The C source-code listing for CHKFRAG.EXE. To compile the program, use Version 5.0 or later of the Microsoft C Compiler. 
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ewitch(option) return v/errorlevel */ 
{ 

case 0: percenteyge return ¢/ 
re = pf; 
break; 


nese 1: files return ¢/ 
re = freg > 254 ? 254 3 freg; 
breaks 


case 2: /* extre sections return */ 
re = eections > 254 2? 254 1 sections: 
} 


if (pf == 6) fe no fregmente? */ 
i = 63 fe yee .. tell ‘em of 


elise if (pf < 11) fe little fregmentetion? */ 
i= 1; fe yee .. set index */ 


@lse if (pf < 76) fe moderete fregu‘tion */ 
i = 23 ‘* yee .. setup mag */ 


elee 
i233 /* . push the button, Jim ¢/ 


printg (°tete\nCHRFRAG finished, Return code td\n\xtete\r°, 
“Return type nhosent °, re_type[option}, rc, 
“suggestion: \n °, enggestion{i})) 


efexit(re)? 
) 


[RPAOLELSCOREEL EEE EEE HEREHEL ELSE LORE EH EOEE ES EEOESEEDERHORSERSOLOLEREHES 
e 


get_fet -- read boot record and fet into memory ¢ 
© 


/* return w/errorlevel */ 


PORE RESLETES OS SESE EESEEES SLOT HOCED OLOSESORESEOREETETESERSEEEREEETESOEe/ 


void get_fetidrv) 
int drv} 

{ 

union R868 r7 /* work regieters *¢/ 

etruct SREGS 5; /* «and work segment rege */ 
struct bootrec 


/¢ drive number ¢/ 


{ ; 
nahar jmp[3}, /* jump inetruction ¢/ 
oem 6); /* OEM nee = t/ 
UINT bytes; /* bytes per sector */ 
ehar nlueter; /* sectors per nlueter */ 
UINT res_sectors; /* reserved sectors ¢/ 
char fete; /* number nf fete */ 
UINT roots, /* gumber nf root dir entries */ 
sectors; /* totel sectors */ 
char medio; /* medie deacriptor block */ 
uint feteize, /* sectors per fet */ 
tracksisce, /* sectore per track *¢/ 
heads, /* pumber of heade */ 
hidden; /* bidden eectors */ 
) far eb_rec; /* boot record definition */ 


char *nomem = “Not enough memory for proceseing\n*; 
/* ah = get freespace */ 


se get drive ¢/ 
/* £.%.0n © bytes/sector */ 


zeh.ah = 0x36; 
Fehodh © drv ¢ 13 
Ant06(@x21, Gr, 6r)2 


if ((_OOT © (struct bootrec far ¢) malloc(r.x.cx}) == NULL) 

/* q- DO memory? ¢/ 
/* @. yee .. give */ 
/* ..arror mag/exit °¢/ 


{ 

print? (nomem) 3 
nfexit(255)3 

) 


r.h.el = drv; /* el = drive number ¢/ 
Foun = 17 /¢ nx = number nf sectors ¢/ 
F.u.ax = 6; /* dx © etarting sector */ 
r.x.bx © PP_OFP(BOOT)} /* bx = nffset of buffer */ 
o.de = FP _SEG(DOOT); /* ds = sequent nf buffer ¢/ 
int66x(6x25, 6r, Gr, &0)3 /* read boot sector ¢*/ 


if (r.x.0fleg) /* q. error reading disk? */ 
{ 
printf(°Srror reading boot record\nc); /* @, yes .. give errer msg °/ 


nfexit(255)7 /* ..and returo to Dos */ 
} 


if ((fet = (char huge *) helloc((long) BoOT->feteise * (long) BooT->bytes, 1)) 


se (char huge ¢) NULL) 
/* q. DO memory? *¢/ 
/* @. yoo .. give */ 
/* .-orvor mag/exit */ 


{ 

printf (nomem); 
efexit(255)3 

} 


fet_16 = (s00T->sectore / Boor->cluster) > 4607;/* eet if lébit Pat tbl ¢/ 


r.h.al = drv; /* al = drive number ¢/ 
r.x.cx = BOOT->feteise; /* cx = number of sectors */ 
£.x.dm = BOOT->ree_sectors; /e dx = etarting sector ¢/ 
Fox.bx © FP_OFF( fet); /* bu = nffeet nf buffer */ 
o.ds = FP_SEG(fet); /* ds © seguent of buffer */ 
Aint66x(6x25, Sr, Gr, 60); /* read boot sector */ 


if (v.x.¢f1lag) /* qs error reeding disk? ¢/ 


{ 
printf (°U62.2x 862.2x Error reeding Prat\n*, 

geh.eh, r.x.di)? /* @. yoo .. give error msg */ 
nfexit(255)7 /* ..and return to DOB */ 


) 
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nelneters = (B00T->sectors - (DOOT->res_sectors 
@ (BOOT->feteise * pooT->fets) 
@ ((DOOT->recte * 32) / BOOT->bytes))) 
/ ROOT->cluster; 


printf£(°*Drive Gcite ta Sectors, tu Clusters, tu Clustereise\n*, 
drv ¢ ‘A’, readlabel(drv ¢ ‘A’), BOoOT->eectors, nclueters, 
poot-rsclneter * PooT->bytes); 


printf(*\nchecking disk etructure ..°)3 
} 


SUCCES SS LELELEDERESSOCEESHOREELELERELELELEREEESEEEHECEESEEESSEEHELEEEEEEE 
© e 

e nheck_freg -- nheck « file/directory for fregmentetion * 

e e 

SHAAAEHEE SLES AERAOSHELEHEDHEEEEEHHEES ULES ELRESEEEEEES SEEDER HEHEREREEEDES 


void nheck_freg(s, n, dfleg) 
phar *s3 /* file/directory name *¢/ 
UINT ns /* sterting uluster number */ 
int dflag; /* directory flag ¢/ 
{ 
OInT ae 3s /* working storege °/ 
int flag = 6, /* fleg tnr freg'd file 
Fe; /* error return code ¢/ 


tor(; 4 = next _nluster(n, 1, &rc); 0 = 4) /* walk down the chaix ¢/ 


{ 
if (4 == 1) fe q. invelid nlueter? */ 
{ 
printf (*\n\tte -- tete\nts\n°, 

@, re 2 *invelid cluster detected* 

 *File cross-linked", 

*, Run aborted*, 

*\n\tee Pleese run CHRDSX *¢e°); 
efexit (255)3 /* ..and exit w/error code ¢/ 
) 


af ((n @ 1) d= 4) /* q. non-contiguous aree? */ 


{ 
ftlagt+; . /* ehow frequented file */ 


ig (4 > a) /* q. possibly bad nluster? */ 
{ 
foe (fen + 1; /* check for bad epote ¢/ 
next_ninster(j, @, érc) == Oxfff? 6&6 j < i; 
3+) 


if (j == 4) /* q. was entire aree bad? ¢/ 
fleg~-; /* ©. yeu .. don't report = ¢/ 


else 
sections++; fe incr files eectinne counte/ 
) 


/* incr files sections counte/ 
} 
} 
if (fleg) /* q. fragmented file ¢/ 


{ 
if (wot freg && list) /* q. firet freg file? */ 
peint£(°\nPregmested Pilee/Directories:\x")3 


4f (list) /* q@ list freg'd files? o/ 
peintf("tees\n", /* @. you «. give it to theme/ 
dflag ? “DIR * 1 © “, aps 


freg++; /* accumulete freg‘d count */ 
}» 


else 
uotragt+; elee total onfreg’d filess/ 


SSHHESSCHSESSS SHES ESEESESESEESESEEEESE SESSOSEHHSSES SSE SEEHEHENESOE 
° 
next_nluster -- return next cluster number from FAT ¢ 
co 


COOOES CESSES SEES SESEEEE EERE ESO CEES SES OOLONSEEE CERES ES HERESeeesesennnenes 


UIWr next_cluster(a, x, re} 

vine a /* current ninster number ¢/ 

int Ke /* flag, 1 = reset PAT entry */ 
*re3 /* error return code ¢/ 

{ 


Lowes a? /* entry number in Pat */ 
huge *p, /* pointer for 16 bit PAT entry */ 
maski, naek2; /* mask for and’ing and or'ing */ 
int fleg: /* ehift/and fleg */ 


*re = 6; /* nleer return code ¢/ 


if () (@ © ap) /* q. invalid cluster abr ¢/ 
return(@); /* @. yes .. rtp EOP ¢/ 


Af (fet_i6) /* q. 16 bit PAT eotries? */ 
{ 
P= (UINT ©) 6fetl@); /* @. yes .. get PAT addr */ 
a= ple}? /* retrieve next entry */ 





/* @. yes «« Give err meg */ 
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if (wor x) q. unalloceted cluster? */ 
{ union REGS e /* other registers °*/ 
ze 1; /* o. yoo .. xrror conditione/ 
ere = 1; /* eet return code ¢/ atatic 
} char = far *eftep; /* work pointer ¢/ 








if (x) /* q. need to resxt sctry? */ otatic 
ple] = i; yee .. show processsd ¢/ dat re; /* work retura code ¢/ 


if (2 >= Oxfff) 66 ¢ se Sxfft7) /* q. reserved and not bed */ etetic 

































ne 6; /* a. yes .. show EOF */ union 
} t 
char  dtabuf£(120)5 /* dta area ¢/ 
oles 
{ etruct /* Disk transfer area layout */ 
es (1 << 1) ¢ A /* cluster number ¢ 3 ¢/ { 
fixg © a & 13 /* need to do ehift letar? +/ char dtei(8}7 /* first part cf dta */ 
2 >> 1; /* cluster number ¢ 1.5 */ char xttriby /* attribute byte */ 
= e(UINT ©) Gfat{(a)s /* get oext cleeter */ char drive; fe drive = °/ 
char filename, 6}; /e filename = */ 
if (flag) J* q@ need to do shift? ¢/ char ext(3}; /¢ extension ¢/ 
{ char d_ettrib; /* directory ettribata ¢/ 
mn o>e 6; /e a. yes .. shift by 4 bitee/ eher dta2(18); /* more reserved space ¢/ 
maski = §x080f; /* mask to clear upper bite °/ uneigned 
mask2 = 6x9910; /* ..and footprint mask °/ af eesine /* directory time ¢/ 
uneig 
: int d_data; /¢ directory date °/ 
sles ansigned 
ry int d_clustar; fe firet clueter ¢/ 
@ be Oxfft; /* alee .. strip upper bite */ unsigned 
maski = Oxf008; fe mask to clear lower bite ¢/ long d filesise; /e aies of file ¢/ 
mask2 © §x0081; /* ..and fnotprint mask */ } data; 
} } dte; 






if (mor np @- unallocated cluetar? °/ fe 
{ 












* Bod cf stetic area 
nels /* a. yes .. error conditione/ of 
*re © iy /* eet return code °/ 
} reh.ah © 8x22; /* ab = get dts ¢/ 
Aint@6x(0x21, Gr, 6&5, 60); /* .. ask Dos e/ 
4f wy) /* gq. need to resst ectry? */ 
{ eldds = /* eeve cld OTA segment °/ 
*(UINT ©) &fet(o} b= maskl; /* a. yoo oe ‘and’ off bits °/ eldda = /* oo and offset */ 
*(UINT *) Sfet(e} j= maok2; /* «and put dow footprint °/ 


> 







oftm © {cher far *) sdte; /* get current fcb address */ 














if (¢ >= Oxff0) @- Bor/reserved range? ¢/ r.b.ab © Sxixz /* ab = set OTA ¢/ 
if (pn ow Sxff7) /* q. bed clester? */ o.da = FP_s8a(cftmp); /* ds -> DPA segmect ¢/ 
Rm © Oxfft?; /* a. yee .. show bad one */ r.x.dx © FP_orricftmp); J deidx => DPA */ 
alse i inté@éxn(0x21, &r, &r, bo); /* setup new OTA */ 
oo 6; /* alee .. show EOF ¢/ 
} if (etremp(baee_dir, translate _name(base_dir))} /* q. JOIN'd? o/ 
return; /¢ a. yoo .o okip it e/ 
return(2); 
ehdir(bese dir}; /* get the base directory */ 
} . 


























for(firet_done=pese=d;;) /* look through currect dir */ 
sPeneecvanrerececanronacooeeeee 
° * if (firet_done = 6) /e q. find first donez °/ 
* check_anlinked == check for unlinked clusters ¢ t fea. wo... doit ef 
° * 
PAPOAe AOS POO LOOTEH CONTEND SOEHERTOR ORES ENED ADE HORDDES TOLER OEEHEDORNDEtOON/ if (basx_dir(i} e* 2°) /* q. diek specified? o 
find_work.drive =» /* a. yoo .. oat feb drive */ 
((base_dir(#} & Oxdf) - °A*) + 2; 
void check_anlinked(} else 
( find_work.drive = 6; /@ else use defeult ¢/ 
int re; /* error return code */ 
uter i, /* loop counter *¢/ find work.hexff = éxff; /* axtended fob ¢/ 
33 /* work return cluster nbr ¢/ CLEAR(find work.extra, 9); /* eet extra ares */ 
CLEAR(find work.filename, ‘?'); /* o. and filx name e/ 
CLEAR (find _work.ext, °?°)3 oe and extensice o/ 
for (i = 2; i < nolustere; i++) é* obeck thru ectire Fat */ find_work.sttrib © PILEs; /* set up sttribute to find «/ 
{ 
if ((j = next_clneter(i, 8, &rc)} f= @ /* g. unallocxted cluster? */ roh.ab © Oxlls /e ab © find first ¢/ 
66 J ie 1 66 fj fe Oxtff7?) /* ..cc used/bed clustar? */ cftmp © (char far ¢) sfind_work; /* get pointer to work fcb ¢/ 
t .0.ds © PP_sEd(cftmp); /* de «> segment of fch ¢/ 
print?(*\nLost clusters detected, tete*,/* x. no .. give meg os r.x.dx © PP_OPF({cfitup); /* desdx <> offset */ 
"Run aborted\n*, int€éx(9x21, Sr, &r, &8)2 /* 2 tind firet */ 
*\tee Please run CHKDSK *¢\n"}; 
ofexit(255)3 /® and exit v/error */ re © r.h.al; /* get return code ¢/ 
? 














firet_done = 1; 
? 


eles 


firet find done »*/ 





[P00 0000 cebee Odes OLDE HPRERER EER EEEEEEEDAEDORE DEED ED OREERR OLDER REEER OEE 
* * 





‘ 
r.h.ah © 6x12; /* ab @ find sext *°/ 
* dir_search =- recursively search all filee & subdirectories « cftmp © (char far *} &find_work; /* get pointer ta work fcb °/ 


















e.ds = FP _sBa(cftmp); /* da o> segment of feb */ 
eoneees F.x.dx © FP_OFF(cftmp); /* datdx => cffeet ¢/ 
O6x(0x21, Gr, br, & oo. find ficet °/ 
void dir search(base dir) Anteén(Ox2i, br, Gr, 603 / . 
char ebass_dir; /* bass subdirectory to search */ ro = r.h.ol; /* get return code ¢/ 
t 
int nidds, /@ ald dta sequent */ 2 
oldday fe 2ld dte addrese */ etropy(work_dir, base dir); /* get currect base */ 
char pace, /* pase number = °/ a 7 
glad ie rer sinecver? ae if (work_dir(etrlex(work_dir)-1} 3= ‘\\*)  /* if needed .. : - 
Gone; at done tqwork_dir, °\{° * .- add o backslash = *, 
etroct fob £Ind_work; d© feb work ares */ etroet(work dir, °\{"); / . 
I atbast (worn ars /* .. add the name */ 
fname(dte.dte.filename, dta.dte.ext 
* The fcllowing areas are wratic .. not allocated on recursion : " f ene 
/ if (pass) f= q. second pass? °/ 
otetic if (re) /* q. more files found? °/ 
etruct SREGS 5; /* segment registers */ break: /*@ a. noo. oxit */ 
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if (1(dte.dta.d attrib & A sUBOIR) /* q. directory? */ ep = (cher far *) name; /* set up @ pointer .. */ 
| (dta.dtea.filename[S} == -.°)) /* .. or a dot dir? / g.x.0l © FP_OFF(sD); /* eet pointer to input name */ 
continue; /* a. got next antry */ s.de = FP_SEG(sp); /* .. and sequent */ 
dire++; /* accumlate dir count */ sp = (char far *) translate area; /* set up & poloter .. */ 
diz _search(work_dir); 4/* cecurslvely call ourself */ £.x.di © FP_OFP(sp); /* set pointer to output area ¢/ 
} 8. FP_880(sp); /* .. and segment */ 
intOén(@x2l, sr, 6r, 68); /* translate the name */ . 
alsa /* first pass procassing */ } 
{ if (x.x.cfleg) /* 1f bad name .. */ 
if (re) n q. anything yoane? o xeturn((char far *) KRULL); /* 4. raturn errcr */ 
q ® B. NO oe e 
flret_done = 6; /* ve-execute find-firat */ alee } 
pass++; /* go te next pase */ raturn(translate_area); /* return nlated name */ 1 
continue; fe 4. continue procassing */ } Hy 
) | 
If (dta.dtea.filename(@) == *.°) /* qe dot directory? o J[etercencevercenevccceneteveneccteteccccercccevconceretonceneeeeeteterers | 
continua; /* a. yas .. skip lt */ * * . 
* chkdrv -- assure drive ls LOCAL and not suBstT'd or assIan'd e.- 
if (¢(dta.dta.d attrib & A SUBDIR)) /*¢ q. a file? */ * * 


flles++; /* a. yes .. count them */ Sees cereeerersereereerereseeerereveseseereTesereeeeesreseeNeeNetetetete/ i 
check_frag(work_dir, /* check for frag'd flla = */ lot ebkdrv(c) ’ 
ate.dta.d cluster, char or /* drive to check */ 
dte.dta.d attrib & _A_SUBDIR); { 
} unios REGS r} /* work registers */ 
} struct SREGS 8; /* ..and work segment regs */ 
g.h.ah © Oxia; /* ah = est DTA tf atatic 
e.de = cldds; /¢ de -> DTA eagnent */ char wdrviye © e\\or /* work area for drive name LTA 
g.x.dx © cldda; /* dardx <-> DTA */ 
intO6x(Ox21, &r, 6r, 68); /* setup new DTA */ 
if (_cemajor < 2) /* qs pre~-D0e 2.882 */ 
} Freturn(4); /* a yes .» can’t run it */ 
if (_csmajor >= 3 66 _ceaminor »= 1) /¢ q. DOS 3.1 or higher? */ 
tha lebahahehhabehahebehebehehehatabehchehebehebelahhebabehhahel daheiehsiah heb detehabadhhhtehhhethhdlhbathhhhthdh dhe { 
* * £.x.an = Oxd689; /* ah = loctl, lecal test */ 
e fname -- build a normalleed fllename from an FCB * t.h.bl = (¢ = *A') + Ty /* bl = drlve to test ef 
* * inte6(@x21, 6x, &r); /* teat drive */ 








eteeterereeceeeeees eenee feereceeeteceregeerssenenet/ 
if (x.n.cflag) /* q. bad drive? «/ 
char *fname(filename, axt) return(1); /* @. yes .. error ¢/ 
char *fllename; /* filename vith trailing blankse/ 
char text; /* axtension */ if (c.x.dx & 6x1008) /* q. remote? *%/ 
{ return(2); /* a. yes .. arror */ 
int ly /* loop control */ 
eeer “Pi /* work pointer = */ wdrv(8)} = oc? /* set up name */ 
etet: 
char fvork(13)3 /* returned work area */ if (stremp(wdrv, translate _name(wdrv)}) /* q. SUBST or ASQIGNED? */ 
raturn( 3); /* a. yes 2. return arror */ | 
Pp @ ftwork; /* initialize string pointer*/ , | 
return(@); /* yeturn ok */ ' 
for [i = 6; (i < 6) 66 (*fljaname fe ' '); 14+) /* move fname w/e blanke*/ , ' 


tp+> = ef llsname++; 


lf [text ge * *°) /* q. axtenslon blank? / {VavececqrcevecreerceceereoccoesenerenateL eaveccccercerrereeneeeeees ; 





{ 
tpte © 4°; 





/* a. DO .. add the dot os * Read drive label, if available % 
for (1 = 6; (i < 3) && (*axt t= * *)3 144) /* add ext w/o blanks ef LoS ods can aac tec bua wast star svesslavecteceotien ea. 
tpt = taxtt++; J 
} char = treadlabel(c) } 
ober =o /* drive to check */ t 
"pe 6; /* terminate etring w/oull */ ry 

char = *p,_*q3 /* work pointers ¢/ 1 

raturn(fwork) 7 /* gatarn string to caller */ struct flndt f; /* structure for directory entry*/: 
, stetic ; 
ohar work_dir[i3) = ¢ * «\\*.e* ) ¢ /* directory te check o/ 


SAoeSeeeTeseeneeenesengeseesseLeseeecesseseeseggsesereverseeneseresesesese 


* e work_dir(6) = ¢; /* entup for find firet */ 
. strelr -- clear an area to a valus * 7 
* e 


if (_dos findfiret(vork_dir, LABEL, &f)) /* q. arror on lebel get? */ 


SOSTHS CERT ASSES HTHTETESTELEASHEHRARAOROEEAH AS ERESHHOHEEE AEH EOENNEtEHeHED/ work _dir[8) © 0; /* a. yes .. then no lebel */ 
void strels(a, 0, d) alse 
ohar te; /* area to initialiss */ { 
int cS /* value to use = t/ for(p = work_dir, q = f.name; *q; q+t+) /* copy label w/c middle . */ 
BR: /* langth cf area to claar */ lf (eq = 808) f* q. is this char a dot? = */ 
t opt = og; 7 a. no 4. copy it */ 
while (n--) /* Anitiallze whole araa */ *p = 0; /* terminete string */ 
ett = oF /* ..to value specified */ } 
} raturn(work_dir); /* ..and return label string?/ 
SACHA SS SASS LEHHSAHHSS LSS LESSASHTOHLHLHS OL HHEHESHEESSHHHHH OSES EHEHT ESTEE , 
e . fee PESTS TEE SOS OSES SEES EEE EEE EES OT ESSE SEESESELEET ETE SHSHESESEETETEOEES 









* translate_name -- translate a DOS name e * e 
° d . cfaxit() - return to Dos after rasetting dir, dir * 
eteceereetees Seeeeeerteereccerererteneente/s * 





eeeesverereres eeete' eeeteterersess eeeecerorres 
ohar *translate_name(neme) 
char far *name; /* name to translate */ void efaxit(re) 
{ int re; /* return code to axit with */ 
static 
char translate_area[65), /* work/return area */ { 
far *ep; /* work pointer ¢/ int iy /* work variable */ 
union REGS r; /* work regleters */ 
struct SREGS 6; /* ..and work segmect regs */ _dos_satdrive((*cdrive = ‘A')+1, &i); /* reset the default drive */ 
chdir(cdrive); /* .. and directory */ 
gsh.ah = 0x68; /* ah = translate */ exit(rc); /* 2. and return to DOS */ 
y 
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CHKFRAG BY MODEM 


The programs published in PC 
Magazine are available by modem 
from PC MagNet. 

Todownload CHKFRAG.COM, 
log on to PC MagNet. Enter GO 
UTILITIES or choose PC MAGA- 
ZINE UTILITIES from the top 
menu, then DIRECT UTILITY 
DOWNLOAD fromthe next. Enter 
the filename, then select the filc 
from those presented. Answer (Y) 
to DO YOU WISH TO DOWN- 
LOAD? Press Enter to see the trans- 
fer protocols, Choose a protocol 
and download the file. 

To join PC MagNct, set your 
communications software for ei- 
ther 300 or 1,200 bits per second, 7 
data hits, even parity, | stop bit, and 
full duplex. You can use any of 
more than 30) local access phone 
numbers, including: Boston, (617) 
542-1796; New York, (212) 422- 
8820; Chicago, (312) 693-0330; or 
San Francisco, (415) 956-4191. To 
find the number nearest your dial- 
ing exchange after you have sub- 
scribed, or for 2,400-bps service, 
connect with PC MagNet and type 
GO PHONES. For Customer Ser- 
vice, call (800) 848-8990; in Ohio 
and outside the United States. call 
(614) 457-8650, 

When you connect with PC Mag- 
Net, press Curl-C. At the HOST 
NAME prompt. enter CIS. At the 
USER ID prompt, enter 177000,5000. 
EnterPC* MAGNET at the PASS- 
WORD prompt and Z10D8914 at 
the ENTER AGREEMENT NUM- 
BER prompt. 

You don’t have to be a member of 
CompuServe to access PC MagNet. 
It costs $12.50 an hour for | ,200/ 
2,400-bps service and $6 for 300- 
bps, via MasterCard, VISA, or 
Amcrican Express. These pro- 
grams can be copied but are copy- 
righted and are made available only 
for noncommercial use. You may 
makc copics for others as long as no 
charge is involved, but making 
copies for any commercial purpose 
is prohibited. 


Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS manual. 


CHKFRAG 
Command 


Bob Flanders and Michael Holmes August 1989 (Utilities) 





Purpose: Reports on-screen the extent of file fragmentation on a hard disk 
and provides an ERRORLEVEL value usable within a batch file to 
call a defragmenting program. 


Format: CHKFRAG [d:] [/9 1 /N | /E] [/L]} 


Remarks: Executed without any of its optional parameters, CHKFRAG 
produces a screen report indicating the number of files and 
directories on a disk, how many and what percentage of these are 
fragmented, and how many extra (noncontiguously stored) parts 
of files are contained on the currently logged drive. An ERROR- 
LEVEL code of 0 to 100, reflecting the percentage of fragmented 
files (the /% parameter is the default), is also shown, 


An alternative drive (d:) to be analyzed may be specified, as may 
ERRORLEVEL return codes that reflect the actual number of 
fragmented files (the /N parameter) or of extra sections (the /E 
parameter). The ERRORLEVEL retum codes are not intended for 
strict accuracy: if any file is fragmented, the minimum ERROR- 
LEVEL returned by the /% parameter is | percent, and 254 is the 
maximum ERRORLEVEL returned by the /N and /E switch 
options. These return codes are intended to be used to trigger 
automatic loading and execution of the user's defragmenting 
utility from within a batch file. An ERRORLEVEL return code of 
255 is used to indicate an error condition, which halts operation. 


If desired, a list of the names of fragmented files and directories 
can be produced by specifying the optional /L parameter. The 
normal screen output from CHKFRAG may be redirected to a file 
or printer for easier analysis. 


The DOS CHKDSK command, specified with its /F switch, should 
be executed before running CHKFRAG; lost clusters or cross- 
linked files are interpreted by CHKFRAG as error conditions. 
Drives created with the DOS ASSIGN or SUBST command and 
directories created by JOIN are not checked by CHKFRAG. 

While analyzing large disks, the utility requires approximately 
100K of available RAM. CHKFRAG’s on-screen recommenda- 
lions are to consider using a defragmenting utility when file 
fragmentation is between 11 and 75 percent and definitely to use 
one with 75 percent or greater fragmentation. 


CHKFRAG.EXE was written in the C language, and its source 
code should be compiled using Version 5.0 or later of the 
Microsoft C compiler. 
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Notice: Never Before in Computer History Has a 


Buying Opportunity Like This Been Offered... LOOK At All You Get! 
/16MHz/2 MB RAM con 
36/20MHz/1MBRAM | : ee... 


Take your Pick Features Unmatched Anywhere... 
eee 
One 1.2Mbyte and 1.44Mbyte 
(pick of the pros) 







( 14” MonoGraphics flat screen 
amber or white monitor 
386/16MHz/1 MB RAM _ cee 
© MS-DOS 4.01/GWBasic (full 
A REAL 32-bit 386—NOT AN SX! manuals) 
z : A ® One-year warranty with our 
Same Price » Same Configuration unique overnight parts replace- 







ge All are COMPLETE SYSTEMS — a (freight paid by 
with 68MB 28MS Drive. ee 
14" Graphics Monitor, enero ETT — \ 
OmniKey and MS-DOS 4.01 


286/16 oz 
the readers of Computer 286/20 oz 


Shopper, the worid’s largest fi 
computer magazine, voted L 3 8 6 / 16 
Northgate Computers "Best Buy” 

of all products advertised in the ¢ 
Magazine and “’Best Buy” for its Your Choice 
80386 computer system. 


arthdate * Ris F 


No money down ® 3 years+ to pay 
* Low monthiy payments 

© Unlimited funds availabie! 
Works just like your VISA or 
MasterCard, Or... 

Northgate has a flexibie iease 
plan suited to your needs. 
With up to five years terms, if 
cash conservation is your 
concer, ask about leasing 
your system with Northgate. 
PHONE NORTHGATE NOW... 


Faster than 
third party service! If any field 
replaceabie part in your system 
goes down and disables your 
computer, Northgate guarantees to 
ship the proper replacement part 
OVERNIGHT AT OUR FREIGHT 
EXPENSE. You get a brand new 
part—be it the largest and most 
expensive hard drive to the smallest 
part—and It’a shipped to you 
BEFORE YOU RETURN THE 
OFFENDING PART! Check our 
competition. In most cases, they 
must get the part or the whole 
computer back before you get 
a replacement. 


All three are complete systems configured alike 
at the same astonishing landmark price! 


THGATE’S 286/20 handles workmanshi ap and warranty. As 
even aes databases faster than with all Northgate systems, 

other systems Infoworld (11/14/88) these three feature ,000 Bytes 
tested, including Dell. Plus it has a Per Second throughput—up to 
full size case and 1MB usable RAM. three times faster than Dell, 





utteeel) t waste 384K of RAM as een compaq. 
others do with shadowing S give you IMB RAM 
methods. ef dabie to 16MB; Microscience's 
t 286/16, with speed to lightning uick 28MS hard disk 
spare, comes ‘with a second wth 68MB of storage and a 16-bit 
Megabyte of RAM at no extra cost. high s RLL dual drive 
Even with extra RAM it’s hundreds controller. 
below competition offers with the Add to these a host of extras 
same features. only Northgate includes—BOTH 

THE 386/16 blows rig! Lae an 1.2 and 1.44 floppy drives; our 
16-bit SX systems to true 32-bit exclusive OmniKey/102 keyboard; 
386 Computing Power. SMB of ' high resolution 14”’ flatscreen 
pe computer with 68 M amber or white monitor and 

"AST hard drive eeu epee MS-DOS 4.01. 
incredibly low price! (And compare ..Northgate makes 
prices with Compaq’s SX.) avallibte a wideran range of options. 

Which one is best for you? Either = We'll build your Northgate Your AOE SCSt Res nes oe from 
way you'll get Northgate's industry- Way and you will be amazed at our 40m BSCS ‘S00! via pot 
leading performance, quality, “No Baloney"’ pricing. drive and ESDI, SCSI or RLL con- 

ie ——_ ee a ; troller. Video options ie from 

f One of These is No --Ask about Northgate's 286/12 that 14" VGA mono for $395 to 16" VGA 
was ieirded PC Mapacinee. 's “Editor' s Choice’ (1/31/89). Or Northgate’s color for $1149, including video 
386/20, top of the linel card. Call Northgate now for 

complete details. 
2) ea Riiasss 5 pap ae Bon = ha, aa 
Fe 

HOURS: Monday through Friday 7 a.m. - 8 p.m. Central , >> 

NEW EXTENDED SATURDAY HOURS: 8 a.m. - 4 p.m. Central meiner Meter ene ra 4 

Canadian Toll Free Order Hotline: 800-338-8383 nS 

TERMS: VISA, Mastercard, COD, "Big N" credit card, prepayment (wire transfer); and purchase 

orders for rated accounts. Wealso ship to APO and FPO. All shipments are FOB Minneapolis, Minn. 

Personal checks up to $6,000 receive instant approval through TeleCheck. 

13895 Industrial Park Boulevard, Suite 110, Plymouth, Minnesota 55441 eS Siymouth MN SS4aT eg 


Prices and specifications subject to change without notice. Northgate rracrvea the right to substitute components of equal or greater quality or performance. ‘ 
All tema subject to availability 
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read the FAT, the number of sectors in the 
FAT must be known. That number is con- 
tained in the boot record (sector 0) of the 
disk. In order to read the boot record, the 
sector size of the disk being tested must be 
known so that enough space for the sector 
and the FAT can be allocated. 

Getting the sector size is a fairly simple 
operation. One of the parameters returned 
by DOS function 36h (Get Disk Free- 
space) is the sector size. This value is used 
to allocate memory into which a sector (in 
this case, the boot record) can be read. 

The boot record contains the number of 
sectors in the FAT. From this information 
the size of the FAT is calculated, an appro- 
priate number of bytes is allocated, and the 
FAT is read in. Note in the code that the al- 
location for the FAT is done via a huge al- 
location call. This allows CHKFRAG to 
work with a FAT longer than 64KB; such 
lengths are often encountered when deal- 
ing with disk volumes that exceed the old 
32MB DOS “‘barrier.’’ 

Starting with the root directory, 
CHKFRAG then analyzes the cluster allo- 
cations for all files and subdirectories to 
see whether the segments for each are con- 
tiguous. If the segments of a file or subdi- 
rectory are not contiguous, the appropriate 
counters are incremented and, if the /L pa- 
rameter was specified on the command 
line, the filename or directory name is dis- 
played. When all files and directories have 
been checked, the appropriate count or 
percentage is returned as a DOS retum 
code. 


UNUSUAL ALGORITHMS 

While all of this sounds straightforward, 
there are a few unusual turns that 
CHKFRAG must take while it is analyzing 
the disk. Mention was made earlier of the 
undocumented DOS function 60h, which 
we called the Translate DOS Name func- 
tion. This function takes a pointer to an 
ASCIIZ ‘‘name”’ of an object (pointed to 
by DS:SI) and translates it into a ASCIIZ 
string (pointed to by ES:DI) that fully rep- 
resents the location of that object. For ex- 
ample, if you pass the string \ to the trans- 
late function, the return will bex\ 
where x is the letter designation of the cur- 
rent drive. In the same way, if you give this 
function the name of a SUBSTituted or 
ASSIGNed drive, the return will be the ac- 
tual name of the drive. If the name returned 
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is not the same as the name passed, the rea- 
son is ly that that drive is the result 
of a DOS ASSIGN or SUBST command. 
Such drives cannot be checked with this 
utility. The same call works with redirect- 
ed network devices on the IBM Token- 
Ring Network. Unfortunately, since func- 
tion 60h is undocumented, the call may not 
be maintained in future versions of DOS. 
Another unusual (though in this case 
documented) function used by CHK- 
FRAG is DOS function 44h, IOCTL. This 
is used to check if a disk is a local or remote 
(that is, network) drive. CHKFRAG will 
only check a drive that DOS thinks is local- 
ly attached to your machine. Note that it is 
up to the device driver for the disk being 


One of the most- 
interesting routines 


to implementis a 


recursive routine— 
aroutine that calls 
itself. 





checked to tell DOS whether the device is 
local or remote. 

Perhaps the most confusing function 
we had to implement in CHKFRAG is one 
that traces chains of clusters in the FAT. 
(For a more general discussion of the rela- 
tion between the FAT entries and cluster 
numbers, see the sidebar ‘‘Directory and 
FAT Organization.’’) Based on the size of 
the disk, the FAT can consist of a series of 
12-bit or 16-bit entries. Each entry repre- 
sents a particular cluster and contains a 
pointer to the next cluster for that file or 
su : 
When the FAT consists of 16-bit en- 
tries, the code to read it is very straightfor- 
ward, because the FAT is essentially an ar- 
ray of integers. But when the FAT consists 
of 12-bit entries, it becomes somewhat 
more challenging. At 12 bits per entry, 
each entry occupies 1.5 bytes. In order to 
get the entry, you load the value into a 16- 
bit work variable and keep the upper 12 or 
the lower 12 bits, depending on whether 
the cluster number is odd or even. Al- 
though the code to do this is fairly simple, 
debugging can be a bear. That’s because 


the bytes in memory are reversed, thanks 
to the way the CPU stores word values in 
memory. If you’re looking at a register dis- 
play after a FAT entry has been loaded, the 
value looks very logical. But if you look at 
the FAT in memory, you must cross your 
eyes and go blind in the right half of your 
left eye or the left half of your right eye, 
depending on whether the cluster number 
is odd or even! 


RECURSIVE ROUTINES 

One of the most-interesting types of rou- 
tines to implement is a recursive rou- 
tino—a routine that calls itself. It’s not of- 
ten that you need recursion to implement 
an algorithm, but a directory search is one 
instance when it fits perfectly. The directo- 
ry search is the heart of CHKFRAG. 

The directory search routine is called 
with the name of the subdirectory that is to 
be searched. The routine checks each of 
the files and subdirectory entries in the di- 
rectory passed, checking the FAT chain of 
each for fragmentation. After this, the rou- 
tine calls itself with the name of each direc- 
tory encountered in the current search. 
This continues until every directory has 
been searched. 

When CHKFRAG starts, the first call 
to the directory search routine passes the 
Toot directory of the disk to be checked. 
The directory search routine takes it from 
there, testing every file and subdirectory 
on the disk. Note, however, that if a ‘‘di- 
rectory”’ represents a disk integrated into 
the current file system by a DOS JOIN 
command, that subdirectory will not be 
checked. 

Finally, a couple of notes are in order 
about the nuances of various DOS calls. 
The first concerns the Find First and Find 
Next calls. In looking at the code, you may 
have wondered why we didn’t use the 
-dos_findfirst() and dos_find- 
next() routines instead of the old-style 
FCB (File Control Block) calls. In fact, the 
original code for CHKFRAG did—uantil 
we discovered that the new-style DOS 
calls don’t contain the first cluster number 
anywhere in the returned information! The 
old FCB calls retum the actual directory 
entry, which does contain the cluster num- 
ber. Without these ‘‘outmoded”’ calls, 
CHKFRAG would have to calculate and 
read the absolute sectors of directories in 
order to get the entries and the cluster num- 
bers in them. 

The other note concerns the DOS Read 
Volume Label code. This routine consists 
of issuing a_dos_findfirst() with the 





Utilities 


DIRECTORY AND FAT ORGANIZATION: 


HOW DOS KEEPS TRACK OF THE PARTS OF YOUR FILES 





This diagram depicts how DOS stores and _—_ disk and by the formatting software. DOS The file allocation table is an array of 


links data on a disk. A disk contains four stores this informetion in the boot record. In Integer values that indicates the order in 
basic ereas: the boot record, the file this diagram, the boot record shows 512 bytes which clusters were allocated to store 
allocation table (FAT; two copies), the root + —_— per sector end 2 sectors per cluster, Indicating _ files on tha disk. A directory entry is made 
directory, and the data area. Both copies of _e cluster size for the disk of 1,024 bytes. in the FAT for every file or subdirectory In 
the FAT contain the same information. the data area. This entry includes the 
DOS reserves the following clusters: filename, its length in bytes, and the 
DOS stores date on a disk In ereas called O—unallocated cluster numbers of the clusters it occupies. If the 
sectors, which are grouped together to 1—invalid cluster number cluster numbers assigned to this file are 
form clusters. When the disk is formatted, FFO-FF6—teserved clusters not sequential, and therefore not 
the size of Its leading off sectors end FF7—bad cluster contiguous, the file is considered 
clusters is determined by the size of the FF8&—-FFF—ast clusters in chein (EOF) fragmented. 















DATA AREA 
Boot record 
512 bytes per sector 
2 sectors per cluster L 


FAT: Copy 2 i 


Root directory Cluster 


DATAFIL, Part { 


Bytes 1-1,024 im 


DATA-FIL, Part 2 13 


Cluster 14 


11 
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12 012, 013, 014, 017, 019 
4,250 bytes 


Each entry In 
the FAT repre- 
sents a par- 
ticular cluster 
and containa a 
pointer to the 
next cluster for 


I 
that file Not allocated 


Available 


DATA-FIL, EOF 
Part 5 
Bytes 4,097-4,250 
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argument indicating the root directory and 
the attributes indicating the disk label. You 
would suppose that if you passed it the la- 
bel attribute, DOS would know to look in 
the root directory, since that’s the only 
place a label entry can exist. But DOS re- 
quires the wildcard x :\*. * to find the la- 
bel, x being the drive to check. 


RECOMMENDATIONS 
We designed CHKFRAG to operate prin- 


cipally within a batch file. However, the 
program does produce an on-screen report 


CHKFRAG produces 
an on-screen report 
that will interest 


anyone using it asa 
standalone utility. 


that will interest those of you who want to 
use it as a standalone utility. The last line 
of the report is a suggested course of ac- 
tion. 

Regardless of the type of fragmentation 
ERRORLEVEL selected, the suggestion 
is based on the percentage of fragmented 
files. 1f no fragmentation is found, the ob- 
vious ‘‘No fragmentation—No action sug- 
gested’’ is displayed. For 1 to 10 percent 
fragmentation, the report is “Little frag- 
mentation—No action suggested.’’ If 
there is 11 to 75 percent fragmentation, 
‘‘Moderate fragmentation—Defrag 
should be performed soon’’ is displayed, 
and for 76 to 100 percent, ‘*Fragmentation 
critical—Defrag or Backup/Format/Re- 
store.” 

These suggestions should not be con- 
strued as absolute pronouncements, but 
rather as our recommendations of reason- 
able courses of action when you ask 
CHKFRAG to tell you the condition of the 
files on your hard disk. | 


Bob Flanders is president and senior sys- 
tems analyst and Michael Holmes is vice 
president and senior systems analyst at 
NCI Systems, in Annandale, Virginia. 
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What's involved in converting a DOS pro- 
gram to the OS/2 Presentation Manager? 
Unfortunately, as we shall see, there isn’t a 
single, simple answer to this question. 

Presentation Manager facilities primar- 
ily involve the user interface components 
of the program—menus and dialog boxes, 
keyboard and mouse input, and the display 
of text and graphics on the screen. Thus, 
much of the nonprogramming work in- 
volved in infusing your program with the 
look and feel of the Presentation Manager 
will probably involve an extensive rede- 
sign of the program’s user interface. 

For large applications, the conversion 
job will be easier if the DOS program has a 
clean separation between the user interface 
parts and the internal *‘engine’’ functions. 

Very small programs, such as the utili- 
ties presented in the Productivity section of 
PC Magazine, often require a complete re- 
write. These programs usually make ex- 
tensive use of DOS function calls, BIOS 
keyboard functions, and direct screen 
writes. Quite often, as I’ve discovered, 
small programs have almost no code that 
can be salvaged for a Presentation Manag- 
er conversion. 

To illustrate what’s involved, this col- 
umn and my next Environments column 
present a Presentation Manager version of 
a DOS program that appeared in PC Mag- 
azine’s March 10, 1987, issue’s Utilities 
column. Written by Jeff Prosise, ASC 
.COM is a RAM-resident DOS pop-up. 
When you invoke the program it creates a 
small window on the screen and displays 
an ASCII table, as shown in Figure |. You 
can scroll through the table using the cur- 
sor movement keys. 


CONVERTING ASC TO PMASC 

The Presentation Manager version of this 
program is called PMASC. Interestingly 
enough, as you can see in Figure 2, | was 
able to preserve much of the look and feel 
of ASC in PMASC. The two programs not 
only look a lot alike, they function similar- 
ly, too. Both programs respond to the 
Home, End, PgUp, PgDn, and Up- and 


Reworking one of our 


popular utilities will 

give you a taste of 

what's involved in 
converting RAM- 

resident DOS 

programs to the 
Presentation Manager. 


pa ats 


Down Arrow keys to scroll through the ta- 
ble. In addition, PMASC has a Scrollbar 
that lets you scroll through the table using 
the mouse. 

In this respect, then, I lucked out. I 
didn’t have to do any real look-and-feel de- 
sign. Jeff Prosise had already done that, 
and what he did worked very well in the 
Presentation Manager version. 

But I was not so lucky with the code in 
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pop-up utility, some of the program is de- 
voted to making the program resident, in- 
tercepting keystrokes, and popping up the 
program on the screen. Under the Presen- 
tation Manager, every program is a pop- 
up, so all this logic is irrelevant and must 
be replaced with the normal window-cre- 
ation functions used by PM programs. 

After popping up, ASC used the BIOS 
interrupt 16h to read keystrokes and it 
wrote character-mode output directly to 
the video display. The Presentation Man- 
ager way of doing these things is very dif- 
ferent. A PM program gets keystrokes in 
the form of messages and writes to the 
screen using GPI (Graphics Programming 
Interface) functions. 

So it didn’t take me long to realize that 
none of the code in ASC would find its 
way into PMASC. Of course, ASC was 
written in assembly language and I was 
planning to write PMASC inC, so that was 
another inducement to do a complete re- 
write. 

ASC.ASM was about 680 lines of 
tightly coded assembly language. 
PMASC.C is about 320 lines of C code. 
As with most other Presentation Manager 
programs, a few other short files (includ- 
ing a resource script and a module-defini- 
tion file) are also required. The ASC 
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.COM file is about 1,170 bytes, PMASC 
-EXE is about 6,250 bytes. PMASC’s 
code segment occupies about 3,200 bytes 
in the .EXE file, so this is a reasonable dif- 
ferential for small programs converted 


The purpose of 
PMASC is to display an 
ASCIl table. But 

under the 


Presentation Manager 


this is not as 

simple as it sounds. 
In particular, which 
ASCIl table should 
PMASC display? 





from assembly language to C. 

Ofcourse, I couldn't resist adding some 
new features to the program. In addition to 
the Scrolibar, which adds a mouse inter- 
face to the program, a second new feature 
you can see in Figure 2 is amenu option la- 
beled Codepage. Let's stop our discussion 
for a moment to examine what a codepage 


Omeerzoe 
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is and how the Presentation Manager 
graphics interface handles codepages. 


THE PM CODEPAGES 

The purpose of PMASC is to display an 
ASCII table. But under the Presentation 
Manager this is not as simple as it sounds. 
In particular, which ASCII table should 
PMASC display? 

ASCII stands for American Standard 
Code for Information Interchange, and it 
was crowned as a standard by the Ameri- 
can National Standards Institute (ANSI) in 
1977. Ithas become a standard for virtual- 
ly all personal computers and for many 
minicomputers, as well. In ASCII, a 7-bit 
code represents letters, numbers, and a 
collection of common symbols. Displaya- 
ble characters are defined for codes 32 
through 126. Codes 0 through 31 and code 
127 are control codes. 

While the ASCTI character set is fine for 
the bulk of text information in English, it 
does not include any letters with accent (or 
diacritic) marks commonly used in many 
European languages. However, many 
computers use an 8-bit byte for storing text 
strings, so it’s possible for additional let- 
ters and symbols to be defined for codes 
from 128 through 255. 

Over the years, then, these 128 addi- 
tional codes have been used for characters 
not in the normal ASCII character set. The 
only problem is that it’s been done in sev- 
eral different ways. When IBM developed 
the PC, it used the codes above 127 for 
some accented letters, a Greek alphabet, 
mathematical symbols, and line-drawing 
characters. The PC character set with 
which we are familiar is hard-coded into 
the ROMs of many video display adapters 
and printers, and it has been reproduced in 


Figure 2; PMASC, 
running under the 
OS/2 Presentation 
Manager, presents 
many visual 
similarities to the 
onginal ASC.COM. 


countless books and articles. 

The IBM PC character set includes 
some accented letters; however, it does not 
include enough of them for many Europe- 
an languages. For this reason, several Eu- 
Tropean countries use the codes above 127 
for their own text needs. 

Beginning with DOS 3.3, IBM at- 
tempted to bring some order to this by in- 
troducing the concept of the codepage. A 
codepage is simply a mapping of num- 
bered codes (generally 0 through 255) into 
symbols (or ‘glyphs’’) that include the al- 
phabet, numbers, punctuation, and other 
handy symbols. 

DOS 3.3 supports five such codepages. 
Each has a three-digit identification num- 
ber. Codepage 437 is the standard IBM 
character set; codepage 850 is a general- 
purpose multilingual set. In codepage 850, 
many of the line-drawing characters (spe- 


PMASC COMPLETE LISTING 


pmasc. obj 4 pmase.¢ pmasc.h 
el -c -G2Zsw -W3 pmasc.c 












pmasc.res ¢ pmasc.re pmasc.b pmasc.ico 
xe -r pmaso 


pmasc.axs : pmasc.obj pmasc.def 
link pmasc, /align:16, HUL, os2, pmasc 
re pmasc.res 







pmasc.exe : pmasc.res 
xc pmasc.res 


MAGNET} 


Figure 3: With the IBM or Microsoft C compiler 
and OS/2 1.1, the PMASC Make file correlates 
the related files to produce PMASC.EXE. 


cifically those that use both single lines and 
double lines) are replaced with accented 
letters. Codepages 860, 863, and 865 are 
character sets for Portuguese, French Ca- 
nadian, and Norwegian, respectively. In 
all these codepages, the codes from 0 
through 127 map to the same characters. 
But certain codes between 128 and 255 
map to different characters depending on 
the codepage. 

The use of different codepages on char- 
acter-mode video displays became feasible 
under DOS only with the introduction of 
the EGA. That’s because the EGA allows 
software to replace the default character set 
with a new one. This could not be done in 
character-mode on the CGA because the 
character set was hard-coded in ROM. 

In OS/2, as in DOS, codepage 437 (the 
original PC character set) is the default for 
character-mode programs. This default 
can be changed using the CODEPAGE 
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statement in CONFIG.SYS and the CHCP 
command, just as in DOS. Of course, 
hardware support is necessary for OS/2 to 
use different codepages in character mode. 

The OS/2 Presentation Manager runs in 
a graphics mode. A graphics system 
doesn’t rely on ROMs on the video board 
for displaying text. Instead, the Presenta- 
tion Manager handles the display of text 
through software, using font files. If the 
Presentation Manager font files support 
multiple codepages, implementing them 
from software should be trivial. 

And indeed, that is the case. You may 
be surprised initially to learn that codepage 
437 is not the default codepage for Presen- 
tation Manager programs. But why should 
it be? The line-drawing characters are sim- 
ply not needed in a graphical environment, 

PMASC.RC 


#includa <os2.h> 
#include "pmasc.h”" 


POINTER ID_RESOURCE pmasc. ico 
MENU ID_RESOURCE 
SUBMENU "“Codapage", 
eaeenae ““ASCII", 


{ 

MENUITEN "437; 
MENUITEM “8507 
MENUITEM "868; 
MENUITEM "863; 
MENUITEM "865; 


} 
SUBMENU “"EBCDIC", 


MENUITEM “637: 
MENUITEM “273: 
MENUITEM “2741 
MENUITEM °277:; 
MENUITEN "278: 
MENUITEM “266: 
MENUITEM “282: 
MENUITEM "284: 
MENUITEM "285: 
MENUITEM “297: 
MENUITEN “560; 


} 
MENUITEM SEPARATOR 


MENUITEM “A™bout PMASC...“ 


} 
) 


DLGTEMPLATE IDD_ ABOUT 


{ 
DIALOG *", 


{ 
CTEXT “ASCII and EBCDIC Tabla" 


IcoN ID_RESOURCE 


CTEXT “PC Magazina, Vol. 8, Noa. 14 & 15" 





yor: ICON 
editing Madtes 32232 
viewing Med-ee 32132 








because programs can just draw lines 
wherever they want. It makes a lot more 
sense to use codepage 850 (the general- 
purpose multilingual set) as the default. 


COMPLETE LISTING | 


-1 
-1 


“US-English (original PC)", 
“Multilingual (PM standard)", 
“Portuguesa", 
“Canadian-French", 
"Norwegian", 


-1 


"US-English", 
“Austrian-German", 
“Balgian*, 
“Danish-Norwegian", 
“Pinniah-Swedish", 
“Italian", 
“Portuguasa", 
“Spanish*", 
U-K-English", 
French", 
I-nternational", 


IDN_ABOUT 


6, 32, 32, 268, 108,, FCP_DLGBORDER 


-1, 16, 
om Ie 
ay, 


CTEXT “(c) 1989, Ziff Communications Co.* -1, 
CTEXT “Programmed by Charlas Patzold, 3/89" -1, ’ 


DEFPUSHBUTTON 
} 


"OK" 


DID_OK, 86, 8, 40, 16, WS_GROUP 





Figure 4: PMASC.RC contains or references all of the resources used to make PMASC.EXE. 


[FtsHets | 


Une the meuse to ed the icon. Button t toggles dlech/white. Buttes 2 toggles ecreentaverse 


That is exactly what IBM has done. 

The Presentation Manager still supports 
codepage 437, of course, as well as the 
other three codepages (860, 863, and 865) 
mentioned earlier. Any of these codepages 
can be selected by a program that uses the 
PM’s GPI for displaying text on the 
screen. A PM program can obtain the cur- 
rent codepage identifier by calling the Gpi- 

function, and it can switch to a 
different codepage by using GpiSetCp. 

For example, if a Presentation Manager 
program really wants to use codepage 437, 
all it needs to do is call 


“Gpisetcp {hps, 437) 5° 


The hps parameter is a handle to a presen- 
tation space. This function changes the 
codepage only for this particular presenta- 
tion space; it doesn’t affect any other pre- 
sentation spaces that may have been creat- 
ed in this system. 


AND EBCDIC TOO! 
While ASCII dominates the world of per- 
sonal computers, IBM mainframes and 
minicomputers don’t use it. They use a 
system called EBCDIC (Extended Binary 
Coded Decimal Interchange Code), in- 
stead. EBCDIC was originally derived 
from the codes used on punched cards, and 
it is quite different from ASCII. For exam- 
ple, ASCII codes 41h through SAh map to 
the uppercase letters A through Z. In EBC- 
DIC, codes CIh through C9h are A 
through I, Dih through D9h are J through 
R, and E2h through E9h are S through Z. 
Of course, just as it’s fairly easy for a 
graphics system to support multiple ASCH 
codepages, it should be easy to support 
EBCDIC codepages as well. This is partic- 
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ularly important to IBM because of the 
links the company is building between per- 
sonal computers and its larger machines. 
For example, a PC program receiving text 
data from a mainframe can simply switch 
to an EBCDIC codepage and display the 
data through GPI’s normal text output 
functions without any internal conversion. 
The Presentation Manager supports no 
fewer than 1] EBCDIC codepages in addi- 
tion to the 5 ASCII codepages. 

You can use PMASC to view any of 
these 16 codepages. They are all listed as 
options in PMASC’s menu. So, PMASC 
is more than just an ASCII table—it’s an 
EBCDIC table as well. If you'd like to 
compare these codepages on the screen, 
you can run multiple versions of PMASC 
and view them side by side. 


THE 315 CHARACTERS 
Exactly how does the Presentation Manag- 
er program support 16 codepages? Does it 
mean that there must be 16 different ver- 
sions of each font file? 


PMASC.H COMPLETE LISTING 


#define ID_RESOURCE i 
#define IDM ABOUT 1 


fdefine IDD_ABOUT 1 


Figure 8: The PMASC.H header file is used in 
constructing the executable. 


PMASC.DEF COMPLETE LISTING 


‘ASCIT and EBCDIC Table (c) 1989, 
Ziff Communications Co.° 


9192 
ClientwndFroc 
AboutOlgProc 


Figure 7: This is the module-definition file used 
in creating PMASC.EXE. 
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In fact, it doesn’t mean that at all. It 
tums out that all of the codepages share a 
great many characters. The total number of 
characters in every one of the codepages is 
315. Therefore, each font that is included 
in the retail release of OS/2’s Version 1.1 
contains exactly 315 characters. The first 
256 characters are the characters that are 


Figure 8: The 
arrows next to the 
ASCII and EBCDIC 
items on the main 
PMASC submenu 
indicate that 
additional 
submenus are 
available. 


Figure 9: Selecting 
the ASCIl item from 
the main menu 
permits the further 
selection of any of 
the five available 
codepages. 


Figure 10: 
Similarly, the 
EBCDIC submenu 
lists the 16 
EBCDIC 
codepages 
available for 
display. 





contained in codepage 850. 

Whenever the user (or a Presentation 
Manager program) selects a codepage that 
is different from codepage 850, all that the 
Graphical Programming Interface has to 
do is set up a new table in order to map the 
codes 0 through 255 to a subset of these 
original 315 characters. 


wae 


ned 


Mon Apr 17 19 48 27 1989 


{Hon Apr 1? 15 49 52 1988 








Fill in the blank. 


Add a PS/2 Internal Tape Backup 
to protect you and your data Loe 


the unthinkable. 


When you buy a PS/2? fill in the blank ‘*B” 
slot with an IBM PS/2 Internal Tape Backup Unit and 
yon worth o worry abou er eae ey 





ay 
or losing important data. Made to the sa 
stsrfdardi as your PS/2, the PS/2 Internal Tape Bac <i ne 


works with easy-to-use, ea -driven software that 
ur files. 


makes it easy to back up 
ape Backup is easy to 


The PS/2 ene 


install and can hold up to 80Mb of information at a time, so you can back up even the 


biggest jobs. And because it runs at 2Mb per minute, 
and your work is done. It's that fast. That 

To find out more about how puttin n IBM 
can protect you and your data, coor IBM Auth 


uthorized Dealer or your I 


can start it, go out to lunch, come 
it accurate. 
Internal Tape oy on your PS/2 


M marketing 


representative. To find the dealer nearest you, call 1 800 IBM-2468, ext. 127. 


(IBM and PS/2 are registered trademarks of international Business Machnes Corporation ©1989 IBM Corp 


wee ee eee 
-—=— = 
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THE PMASC FILES 

Now let’s start looking at the source code 
files that are used to build PMASC.EXE, 
Six files are required. You can download 
all of these files—as well as the PMASC 
.EXE executable—from PC MagNet. I 
will show you five of these files in this col- 


umn and will save the PMASC.C for dis- 
cussion next time. 

PMASC (with no extension) is a Make 
file and is shown in Figure 3. Assuming 
you have the six source code files, and 
have installed the IBM or Microsoft C 
compiler and OS/2 1.1 Programmer’s 
Toolkit, you can create PMASC.EXE 
simply by executing 


RECOOPERATE AND ENHANCE 
YOUR XT INVESTMENT 


TURN IT INTO A 286 PC 





TRANSPLANT 


oo ¢ 
oo ¢ ¢ 
¢ ¢ @ 


FREE EVALUATION 
EXPERT CONVERSION 
BURN-IN TESTING 


Don’t sink thousands of dollars into a new 286 PC when SEFCO’s Technical 
Experts will evaluate, and upgrade your XT to a powerful 80286 computer for 
a fraction of the cost. We can do for you what we've done for many satisfied 


FORTUNE 500 companies. 


TODAY’S QUALITY SOLUTION FOR YOUR COMPUTING FUTURE 


¢ KEEP COST DOWN BY USING VIRTUALLY ALL OF YOUR EXISTING COMPONENTS. 
* TRUE 16-BIT DESIGN GIVES YOU EXPANSION SLOTS FOR TODAY'S MOST 


ADVANCED HARDWARE. 


© 100% 80286 COMPATIBILITY WITH ADVANCED SOFTWARE LIKE OS/2, UNIX, AND 


WINDOWS 286. 


* BLAZING 12 OR 16 MEGAHERTZ PERFORMANCE WILL MAXIMIZE YOUR 


PRODUCTIVITY. 


© TAX DEDUCTABLE BECAUSE THIS IS CONSIDERED EQUIPMENT MAINTENANCE. 


FOR AS LITTLE AS $350.00 
WHY WAIT FOR THAT NEW 286 PC? 


RISK FREE PURCHASE 


ONLY 


(22 72 oS al @ ' 
ITU 
SUCCESS BY DESIGN 


CIRCLE 211 ON READER SERVICE CARD 


100% MONEY BACK GUARANTEE 
FREE EVALUATION AND ESTIMATE 

1 YEAR WARANTEE PARTS AND LABOR 
FORTUNE 500 REFERENCES 

FRIENDLY CUSTOMER SUPPORT TEAM 


CALL US TODAY FOR MORE DETAILS 


1-(800)777-1288 


IN CA. 


(818)888-8880 





PMASC.RC, shown in Figure 4, is a 
resource script file. I’ll describe this file in 
more detail shortly. PMASC.ICO is a bi- 
nary icon file referenced in PMASC.RC. 
Figure 5 shows a view of this icon as dis- 
played by the ICONEDIT program. The 
icon is a capital A (which stands for AS- 
CII) with a little ‘*41,’’ the hexadecimal 
ASCII code for this character. 

PMASC.H (see Figure 6) is a header 
file that contains definitions of three identi- 
fiers used in both the PMASC.RC and 
PMASC.C files. Finally, PMASC.DEF, 
listed in Figure 7, is the module-definition 
file that LINK uses when constructing 
PMASC.EXE. 


THE MENU TEMPLATE 

The PMASC.RC resource script contains 
(or references) all of PMASC’s resources: 
an icon (stored in PMASC.ICO), a menu 
template, and a dialog box template. 

When using PMASC, you select the 
codepage you want to view from the 
menu. The menu template in PMASC.RC 
contains all the items in PMASC’s menu 
and shows how the items are nested. The 
main menu bar contains one item—the 
word Codepage. The keyword SUB- 
MENU indicates that this item invokes a 
drop-down submenu, which is shown in 
Figure 8. 

The submenu has three items: ASCII, 
EBCDIC, and About PMASC. The About 
PMASC item causes the program to dis- 
play a dialog box, the template of which is 
also in PMASC.RC. 

You'll notice in Figure 8 that the ASCII 
and EBCDIC selections have small trian- 
gular arrows to right of the text. The trian- 
gles mean that these items invoke addition- 
al submenus showing the available 
codepages. Figure 9 shows the submenu 
that lists the ASCII codepages, and Figure 
10 shows the EBCDIC submenu. 

The ability to nest submenus in this way 
goes a step beyond the menu logic in 
Microsoft Windows. In Windows, it is not 
possible to nest submenus beyond drop- 
down menus invoked from the items on the 
main menu bar. 

Each item in the menu template in 
PMASC.RC has a number associated with 
it, listed at the far right. This is the number 
that the menu window uses when sending 
the client window a WM_COMMAND 
message to identify which item has been 
selected. I used the actual codepage num- 
ber for these identification numbers. In the 
next issue we’ll see how this simplifies the 
menu processing in PMASC.C. a 
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“For my Office, the 1 
right 286 desktop PC has |. 
got to be big on power... | 
but small, on sieace. a 


ZENITH INNOVATES AGAIN™ 


The world’s number one family of PC compatibles* now brings you 
everything you expect in a 286 desktop...except the size. 


Big power in a small package. That's the idea behind the Z-286 LP. Another 
Zenith Data Systems innovation to fit your workload and your work space. 

On the inside, the Z-286 LP is unmistakably a 286-based system — 
with enough “zero wait state” speed and power to handle heavy-duty word 
processing, large spreadsheets and huge databases. It’s also compatible with 
literally thousands of industry standard peripherals. 

For more advanced performance, the Z-286 LP easily lets you move up 
to MS OS/2? applications. It’s truly a desktop PC that’s built for today... 
and tomorrow. 

The Z-286 LP also features 1MB of RAM—expandable to 6MB without 
using an expansion slot. Plus, it comes standard with MS-DOS? And all hard 
drive models include Microsoft® Windows. 

It’s on the outside, however, that the Z-286 LP offers you the biggest advan- 
tage: a dramatically smaller footprint than conventional desktops for more 4 
productive use of your desk space. # 

So free up your workload and } 
your work space with Zenith’s 
Z-286 LP For your nearest 
Zenith Data Systems authorized 
dealer, call: 


1-800-553-0350 


gum data 
Systems 


THE QUALITY GOES IN BEFORE THE NAME GOES ON® 


*Source: Dataquest 
Graphics simulate Microsoft® Windows, a product and trademark of Microsoft Corporation. 
MS-DOS and MS 0S/2 are registered trademarks of Microsoft Corporation. CIRCLE 732 ON READER SERVICE CARD © 1989, Zenith Data Systems 
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Introducing 
one heavy-duty PC. 
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PW? Series 300/10 80286 10 Mhz PW? Series 500/12 80286 12 Mhz PW? Series 800/20 80386 20 Mhz 





Getting more from personal comput- tion inventory control to Healthcare 
ing doesn't mean more PCs. It means payroll applications. 
balancing the right PCs with the right THERIGHT Unisysis an industry 


business solutions and connections. CONNECTIONS Jeader in networking. And 
PRESENTING Ournew PW?Series that includes our PCs. With our 
THERIGHTPC = §00/25A starts with USERNET2 you can choose from 
25Mhz, 80386 desktop muscle. Up Ethernet, Token Ring or simple twisted- 
to 640 Mb of mass storage, cache pair wiring to communicate with minis, 
memory, with tape back-up and VGA mainframes, or other PCs. 
displays. And Windows/386 with And don't worry. Despite all the 
MS-DOS to give you both ease of use added power, these are true PCs. So 
and multi-tasking flexibility. you can run MS-DOS, XENIX, and 

THERIGHT The best solutions are MS-OS/2 operating systems. 

BUSINESS created with specific Call today for your FREE copy of the 

SOLUTION businesses in mind. So Unisys Guide to Marketers. Find out 
we offer you our dealer network to more about the new PW?800/25A. 
bring you custom-tailored software. And discover how one heavy-duty PC 
A free book tells you who and where can tip the balance in your favor. 


you can get everything from Distribu- Call 1-800-547-8362. 









LISERNET? rs a registered trademark of Unisyt Corpaeahon PW¥rs a trademark of Unsys Comoration MS 05° MS DOS and KFNIX are repistered trademarts nf Microsalt Corporation © 1969 Litwsys Comoratron 
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Until now there was only one way 


to ae Cand 


Assembler 





While C and Assembler give you power 
to bum, switching back and forth between them 
can leave your brain feeling a little fried. 

All ied Sop ig starting. And con- 
stantly retracing your ste 

Well, relax. Now there’ 's Microsoft® 
QuickAssembler. Available with our clever 
QuickC*Compiler in one location: the first inte- 
grated environment for C and Assembier. 

For the first time, you can save time with 
an integrated editor, compiler, assembler and 

er that let you create C programs, mixed 
Cand Assembler programs, or Assembler pro- 
grams that stand alone. 

‘To make sure you feel at home in your 
new environment, we've designed Microsoft 
Quick Advisor, a hypertext electronic manual 
that coaches, coaxes and guides you on screen. 


all make sevese 


isatrademark of Mi 


Quick Advisor gives you access to information 
on eee BIOS ane MS-DOS’ rs And it 
even lets you cut ani paste sample programs, 
so you can make both C and 
ASenne subroutines part 
of your routine in no time. 
For more details on 
the incredible integrated 
power of QuickAssembler 
and QuickC Com Taeitcen call 
(800) 426-9400. 
QuickC Compiler version 2.0 ANE well tell 
you how toadd on QuickAssembler quick. 
And take a load off your mind. 


Making it all make sense: 





Customers inside the 50 United States, call (800) 426-9400. Hn Care cal 16) 673 7038 Cite the anu Cara cab (208) 962 S061. © Copynihs 1900 icmcach Compara AS igh served Mikami 
QuickC are registered trademarks and Making tf: licroeoft Corporation. 
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~i- Power 


My recent columns have dealt with the 
management of two of the three kinds of 
RAM found on PCs: conventional memo- 
ry, which lies below the 640K 
and is under the control of MS-DOS, and 
extended memory, which lies above the 
IMB boundary. To round out this series 
properly, I must pay at least some attention 
to expanded memory management as well. 
Expanded memory is a topic that has 
been addressed repeatedly for the last year 
or two in MS-DOS books and magazines. 
A recent issue of the now-defunct PC Tech 
Journal even had an extensive discussion 
of using expanded memory in FORTRAN 
programs! Still, in these days of gargan- 
tuan application programs written in high- 
level languages, proliferating TSRs, bulky 
network software, and increasingly pudgy 
versions of MS-DOS, expanded memory 
management must be in every competent 
DOS programmer's bag of tricks, so I feel 
justified in covering the same old ground 
one more time. 


THE EXPANDED MEMORY SAGA 
Expanded memory is basically bank- 
switched memory—fast storage that can 
be larger than the CPU’s normal address 
space. Expanded memory is subdivided 
into smaller chunks (called pages) that can 
be independently mapped in or out of the 
CPU’s address space on demand, as illus- 
trated in Figure 1. 

The concept of bank switching is hardly 
new. It was used extensively on Apple II 
and S-100 bus computers to overcome the 
64K address limitations of their CPUs. In 
the earliest days of the IBM PC, bank- 
switched memory boards called JRAMs 
were sold in truckloads by a company 
called Tail Tree Systems. But the type of 
bank-switched memory known as expand- 
ed memory has been enormously success- 
ful because its proponents defined it as a 
software interface rather than in terms of 
hardware. 

The origins of the Lotus/Intel/Micro- 


Programming 


Here’s how to design 


your programs so that 
they can detect and 


take advantage of any 
installed EMS memory. 





apocrypha. The first EMS, developed 
jointly by Intel and Lotus, was announced 
and distributed to software developers at 
the 1985 Spring Comdex in Adanta. For 
some reason this document was numbered 
as Version 3.0. Microsoft, which was 
looking for a way to satiate Windows’ no- 
torious appetite for memory, quickly 
bought into the EMS concept. After some 
minor changes, a new specification—Ver- 
sion 3.2—was released in September of 
the same year as a joint effort of Intel, Lo- 
tus, and Microsoft. 

However, EMS didn’t become an in- 


WHERE EMS MEMORY FITS IN 





Conventional memory 








Expanded memory 


soft Expanded Memory Specification Figure 1:In EMS, Versions 3.0 and3.2, expanded memory pages are mapped into an area above the 
(EMS) have already become the subject of 640K boundary, called the page frame. In Version 4.0, pages may be mapped anywhere in memory. 
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dustry standard without a few squeaks of 
dissent. The ink was hardly dry on the 
EMS blueprints before some of the LIM 
axis’s itors an alternative 
standard, which they called the 
AST/Quadram/Ashton-Tate Enhanced 
Expanded Memory Specification (AQA 
EEMS). The EEMS was immediately en- 
dorsed by Digital Research, which in those 
days still fancied itself the arch rival of 
Microsoft. Fortunately for the sanity of 
software and memory board designers ev- 
erywhere, the good sense of the market- 
place prevailed. After serving as article 
fodder for InfoWorld and PC Week, the 
AQA EEMS faded quickly into obscurity. 

EMS, Version 3.2, was completely sta- 
ble for about 2 years, during which it 
gained remarkably broad support among 
both software and hardware manufactur- 
ers. At the end of that period, you’d have 
been hard pressed to find a conventional or 
extended memory board that could not 
also be configured as expanded memory. 
Similarly, the ability to exploit expanded 
memory showed up in every class of soft- 
ware, from spreadsheet programs to net- 
work drivers to pop-up notepads. And, of 
course, expanded memory was the natural 
ally of every vendor of a RAMdisk, disk 
cache, or print spooler. 

The programmers responsible for 
maintenance of MS-DOS itself, on the 
other hand, have been much slower to take 
advantage of expanded memory. MS- 
DOS 4.0 was the first version that so much 
as recognized expanded memory’s exis- 
tence, and DOS 4.0 uses EMS memory 
only for certain private tables and buffers. 

In October 1987, Lotus, Intel, and 
Microsoft released EMS, Version 4.0. It 


THE EVOLUTION OF EMS 


TESTING FOR EMS (1) 


mov 
mov 
mov 
mov ax, 3d99h 
interrupt 21h 
je error 


dx,seg emmname 
ds,dx 


mov 
mov 


bx, ax 
ax,4496h 


21h 


interrupt 


error 
dx, 89h 
error 


mov ax,44987h 


interrupt 21h 
je error 
or al,al 
jz error 


mov ah, 3eh 
interrupt 
je error 


21h 


COMPLETE LISTING 


# gusranteed device name for 
3; Expanded Memory Manager 


3; attempt to open” EMM... 
3 DS:DX = address of EMM 
3 logicsl device name 


dx,offset emnname 


3; fxn. 3DH = open 
3; transfer to MS-DOS 
; jump if open failed 


; open succeeded, make sure 
; it was not a file... 
; BX = handle from open 
; fxn. 44H subfun. 90H = 
IOCTL get device info. 
3; transfer to MS-DOS 
; jump if IocrTL call failed 
3; bit 7=1 if char. device 
jump if it was a file 


EMM is present, make sure 

; it ies available... 

; (BX still contains handle) 
fxn. 44H subf. 87H = 
IOcTL get output status 

3 transfer to MS-DOS 

3 jump if IocTL call failed 
test device status 
if AL=0 EMM not available 


now close handle ... 
(BX still contsins handle) 
fxn. 3EH = close 

j; transfer to MS-DOS 
jump if close failed mA 





Figure 3: The code shown above tests for the presence of the Expanded Memory Manager (EMM) 


using the DOS “open” and "IOCTL” functions. 


supports four times as much expanded 
memory as Version 3.2, and it provides 
many additional function calls for use by 
multitasking operating systems. EMS 4.0 
theoretically even allows an operating sys- 
tem to run multiple applications at the 





Release Memory 
version deta supported 
3.0 April 1985, 8MB 
3.2 September 1985 8MB 
4.0 October 1987 32K 


Function Page Page 

calls size mapping 

14 16K Above 
640K 

18 16K Above 
640K 

58 Any size Anywhere 


Figure 2: EMS 4.0 represents a considerable step upward from the previous versions. The numbers 
of function calls shown here include all distinct subfunctions defined in the standard. 
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same conventional memory addresses by 
paging the applications in and out of ex- 
panded memory. As of this writing, how- 
ever, EMS 4.0 has not become generally 
significant for software developers, since 
full exploitation of its capabilities requires 
hardware assistance that is not available on 
older EMS boards. Some of the character- 
istics of the three versions of EMS are 
compared in Figure 2. 

The things we don’t know about the 
history of EMS would certainly be a lot 
more interesting than much of what we do 
know. For example, how did the engineers 
at Intel’s obscure Hillsboro, Oregon, out- 
post ever manage to link up with program- 
mers at the ordinarily staid and conserva- 
tive Lotus Corp. to create this new 
memory standard? How many changes in 
EMS 3.2 and EMS 4.0 were really driven 
by Microsoft’s schemes for forthcoming 
versions of Windows? The long-range im- 


Power Programming 


plications of EMS are thought-provoking, 
too. How long, for example, will EMS de- 
lay the acceptance of OS/2 by prolonging 
the lives of DOS applications and of real- 
mode multitasking managers like Win- 
dows and DESQView? 


USING EXPANDED MEMORY 

When you install expanded memory in 
your computer, you’re really installing a 
closely integrated hardware/software sub- 
system. (I’m ignoring EMS emulation by 
80386-specific programs such as 386-to-, 
the-Max for now.) The hardware portion is 
a plug-in that resembles an ordinary mem- 
ory board in some respects and in other 
ways is like an adapter for a peripheral de- 
vice. Thus, it has memory chips, but it also 
has I/O ports to which the CPU must write 
to make portions of that memory address- 
able. 

The software component of an expand- 
ed memory subsystem is called an Ex- 
panded Memory Manager (EMM). Like a 
device driver, it is installed when the sys- 
tem is booted, using a DEVICE= direc- 
tive in the CONFIG.SYS file. In fact, an 
EMM has several other attributes of a real- 
character device driver: it has a device 


TESTING FOR EMS (2) 


emminterrupt equ 67h 


emmname db * EMMXXXX@ * 


bx, bx 
es,bx 





] THE MOST-USEFUL EMS FUNCTIONS 


Expanded memory 


function Call with Returns 
Get status AH = 40H AH = status 
Get page frame address AH = 41H AH = Status 
BX = page frame segment 
Get number of expanded AH = 42H AH = status 
memory pages BX = available pages 
DX = total pages 
Allocate expanded AH = 43H AH = status 
memory pages BX = no. of pages DX = EMM handle 
Map expanded AH = 44H AH = status 
memory page AL = physical page 
BX = logical page 
DX = EMM handie 
Release expanded AH = 45H AH = status 
memory pages DX = EMM handle 
Get EMM version AH = 46H AH = status 
AL = version 


Figure 5: Many memory boards can't take advantage of the new EMS 4.0 functions, but this subset of 


EMS functions should be safe to rely on. 


driver ‘‘header’’; it has routines that can 
handle a subset of the requests that the 
DOS kemel likes to make on device driv- 
ers; and it has a “‘logical device name.”’ 
An EMM always has the device name 
EMMXXXxXO, regardless of who manu- 


1 
COMPLETE LISTING 


3; Expanded Memory Manager 
; software interrupterrupt 


guaranteed device name for 
3; Expanded Memory Manager 


3; first fetch segment from 
3 EMM interrupterrupt vector 


es,es:[ (emminterrupt*4 )+2] 


di,18 


si,seg emmname 
ds,si 


assume ES:9838 pointerrupts 
to base of the EMM... 


field in driver header 


‘ 
3 
3} ES:DI = address of name 
; 
3; DS:SI = EMM driver name 


si,offset emmname 


cx,8 


empsb 
error 


3; length of name field 


3 compare names... 
3; jump if driver absent 





Figure 4: The altemative method of testing for the presence of a previously loaded EMM Is to inspect 


its interrupt vector and device driver header. 


factures the expanded memory board or 
writes the EMM. 


But the device driver aspects of an 
EMM are really tangential. Its main job is 
to control the expanded memory hard- 
ware, to administer expanded memory as a 
system resource that may be used by many 
different programs at once, and to service 
the function calls that are defined in the 
EMS. Programs request these expanded 
memory functions from the EMM directly 
by means of software interrupt 67h. DOS 
does not participate at all in servicing these 
Fequests 


When you want to use expanded mem- 
ory in one of your programs, the first step 
is to determine whether the EMM is pres- 
ent or not. This can be accomplished by 
one of two methods. The first is to ‘‘open’’ 
the EMM by its logical name with inter- 
Tupt 21h function 3Dh—just as if it were a 
character device or a file. You must then 
make sure that you haven’t accidentally 
opened a real file with the same name; to 
do so, you use two of the interrupt 21h 
function 44h (IOCTL) subfunctions and 
subsequently ‘‘close’’ the EMM with in- 
terrupt 21h function 3Eh. The latter step 
avoids the needless waste of a handle you 
can’t use anyway. This procedure is 
shown in Figure 3. 

The other method of detecting the 
EMM relies on the fact that, if installed, 
the EMM will (of necessity) have captured 
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the vector for interrupt 67h, placing the ad- 
dress of its EMS function-call entry point 
in the vector. An application program test- 
ing for the presence of an EMM thus sim- 
ply fetches the contents of the vector and 
determines whether the segment portion 
points to a device driver header that 
contains the logical device name 
EMMXXXxX0 (see Figure 4). This is not a 
very well-behaved way for an application 
program to act, since it involves inspecting 
memory that does not belong to the pro- 
gram. But it is the only reliable way for a 
device driver that needs expanded memory 
to test for a previously loaded EMM. This 
is because, at the time when device drivers 
are being loaded, DOS has not yet been 
fully initialized and most DOS interrupt 
21h functions (including ‘‘open’’) are not 
yet available. 

Once your program has established that 
an EMM is installed, it can proceed to in- 
voke the various EMS functions via inter- 
rupt 67h. The first order of business is to 
call the EMM’s status function to make 
sure the expanded memory hardware is 
present and working properly. Next, the 
**get version number’ function should be 
called; this ensures that all of the EMS 
functions the program needs are supported 
by the particular EMM that is installed on 
the system in use. After that, your program 
can query the EMM to find out how much 
expanded memory is available, allocate 
some of the expanded memory pages, and 
proceed to put that memory to work. 

If you look in any of the popular DOS 
reference books, or in the EMS 4.0 spec it- 
self, you’ll soon find yourself in a bewil- 
dering maze of EMS function calls. For 
the purposes of a normal application pro- 
gram, however, you can ignore all of the 
functions that were added in EMS 4.0 and 
restrict yourself to a rather small subset of 
the EMS 3.2 functions. In addition to the 
**get status,’ *’get version,” and **get 
available pages’’ calls already mentioned, 
you need only be familiar with the “‘allo- 
cate pages,’” ’’get page frame address,” 


functions. (The **page frame”’ is a 64K 
area above the 640K boundary into which 
expanded memory pages are mapped for 
access by the program.) 


~y 


) IMPLEMENTING EMS IN AN APPLICATION 


Expanded 
Memory Manager 
present? 


Continue without 
expanded memory 
or terminate 


Expanded 
memory subsystem 
functionai? 


Get page frame 
address 


Ailocate expanded 
memory pages 


Allocation 


successtui? continue with fewer 





Map expanded 
memory pages 


Release expanded 
memory pages 


Terminate 





Terminate 





As you can see in Figure 5, the subsetof Figure 6: This flow chart shows the general procedure by which application programs use expanded 
EMS functions I’ve just outlined is | memory. The use of expanded memory by TSRs or device drivers is more complex and is not 
straightforward to use and reasonably discussed in this column. 
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symmetrical. For example, the EMS func- 
tion number is always placed in register 
AH, logical page numbers typically go in 
register BX, expanded memory handles 
(not to be confused with file or device han- 
dies) go in register DX, and so on. All 
EMS functions indicate success by retum- 
ing 0 in register AH, or failure by returning 
an error code in AH with the most signifi- 
cant bit set. 

A sketch of the entire process of using 
expanded memory in an application is 
shown in Figure 6, and my next column 
will provide some practical examples in 


Your application 
program must release 
its expanded memory 
pages before 


terminating, or those 


pages will be lost until 
the system is 
restarted. 





the form of a useful utility program. One 
thing you should note even now, however: 
it is very important that your application 
program release its expanded memory 
pages before terminating. Otherwise those 
pages will be lost for use by other pro- 
grams until the system is restarted. Since 
DOS does not participate in expanded 
memory management, it can’t clean up ex- 
panded memory allocation when a pro- 
gram terminates unexpectedly; by con- 
trast, DOS automatically releases 
conventional memory allocations and file 
and device handles. 


THE IN-BOX 

Please send your questions, suggestions, 
and comments to me at any of the follow- 
ing e-mail addresses: 

PC MagNet: 72241 ,52 

MCI Mail: rduncan 

BIX: rduncan a 
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Haven’t You 


Heard the News? 


You don’t have to buy the whole newsstand to get 
copies of your latest article or review. Order 
customized reprints from Ziff-Davis Publishing Co. 
and let potential clients read all about it.* 


To find out how you can have your article 
or review reprinted, contact Jennifer Locke— 
Reprints Manager; Ziff-Davis Publishing Company, 
One Park Ave., New York, NY 10016, 212-503-5447. 


*Minimum quantity 500 reprints. 





Well see your 
million prxels. 





And raise you 
amnillion. 





This caption is & point type at 1664 x 1200 resolution. 


If you’re looking at large displays, you should take 
a close look at the I-*View" 19" display system from 
Sigma Designs. 

With 1664 x 1200 resolution, L-*View puts two 
million pixels on the screen. For crisp, clear images, 
no other display system beats it. 

Asa result, you can work all day without eye- = 
strain. Even when you're working with 8 point type. + 

You also get VGA, MDA and Hercules emulation with - 

PC and PS/2 compatibility. 

Just call 1-415-770-0100 for the name of your nearest 
dealer. And we'll show you how we've raised the standard for 
high-resolution display systems. In at least a million ways. 
L-eView in a registered trademark of Sigma Designs, All other product names are registered trademarks of thelr respective owners. 
CIRCLE 389 ON READER SERVICE CARD 








Aw...What the Heck! 


EXTREMELY POWERFUL 
DesignCAD 3-D version 2.D is ss powsrfui 
ss most CAD systsme costing $5000 - 
$10,000! Features like. Compisx Extrueione- 
linesr, sceisr, snd circuisr, Blending of Sur- 
faces, Shading, Cross Sectioning, Complsx 
Sweeps snd Transiations, snd Boolssn opere- 
tions meke DesignCAD 3-D ons of the most 
powerful 3-D CAD systems availsbis... at 
sny pricel Enginears, Architects snd Consub 
tanta constantly tail us that they uea CAD 
systems costing thousands of dolisrs which 
sre not ss powerful as DesignCAD 3-D. 








DesignCAD 3-D version 2.D is svsilsbis from most ratsil computsr stores, or you may order directly from us. 
DesignCAD 3-D is svailsbis In s number of forsign languages from diatributors throughout ths world. Ali you 
nesd to run DesignCAD 3-D is sn IBM PC Compatible snd 64DK RAM, DesignCAD 3-D supports most grsphics 
cards, printers, plotters snd digitizers. Frea information snd s demo disketts sre availsbis by contacting us st: 


VERY EASY TO USE 
Just becsuss DssignCAD 3-D is powerful doesn't 
msen it is difficult to uss. aang ksystroks com- 
msnds snd side-ber menus which give short direc- 
tione on how to procsed msaks DesignCAD 3-D s 
snsp to uss! Whiis not required, DssignCAD 3-D 
supporta sii populsr digitizsrs snd mics. 
Many of ths oidsr, mors cumbersoms CAD systems 
require weeks of training before s user cen be 
productive. DssignCAD 3-D users find they can be 
producing useful drewings in s matter of minutes! 
Ins recent CAD contsat onty one contestant wes 
sbis to match our tale es Ths packags sold 
for $3DDD.00, Ths othsr peckagss took up to 
twics 8s long to perform the sams drawing snd 
cost up to $5000.00 
Still don't believe us? Ths goblet pictured below 
required only 16 keystrokes snd 3 commende to 
crests! The top, front, sids, end isometric views 
were os simultaneously... in isss then ons 
minut 


DesignCAD 


3-D 
only $399! 


WHY BUY THIS ONE? 

There ies very imperant reason to buy DesignCAD 
3-D, PERFORMANCE, No other CAD eystem can 
metch our price/performsncs ratio. Msny peopis 
meks ths earious misteks of thinking thet it is nscss- 
malts (lta thoussnds of dollars to obtain “s 
3-D CAD system.” This is not trus! We taik to peopls 
everydsy thst sre sadiy disappointed with their 
“sxpensive’ CAD syatsms, Don't be one of themi 
Csil us end we wiil send you « complete eet of 
litersturs snd _s fres slids show demo disk. Once 
eg compers DesignCAD 3-D varsion 2.D with other 

D systsms we know you will chooss DesignCAD 


-D. 


DON’T TAKE OUR WORD FOR IT 
BRS a othsr peopls hsve to say sbout Design- 


“After you've worked with DssignCAD, the singis 
keystroks commsnds sre simpis to remsmber snd 
It becomes sassy to “flick ons ksy" to sxecuts 8 com- 
mand, An sxtrsmeiy srgonomically designed pro- 


te HENRY LEVET, Lovet & Daigie Architects» New Onesne, LA 
Designed @ 65,000 8g ft. nursing home using DesignCAD 
“Recently i worked with s firm thst buiids decks. 
They purchssed your product on my recommsnda- 
tion. | sst down with them snd in two hours they 
wers very proficisn® in DesignCAD. Now they sre 
mors sffectivs; snd we csn communicsts... it's 
wondsrfui to be sbis to do s biock repest 42 timss 
and thera sre 42 2x4’s to mske the decki” 
3 TURNER, Architect, TAQ Ltd, » The Woodlands, Texes 
“Aliows scientists snd sngineera to sxpend minimum 
tims isarning snd using CAD softwers so that thsir 
tims cen be sxpended on the project at hand, it 
slso sllows scisntists snd sngineers to quickly 
Present to management sil views of s subject. (3-D}.”” 
OR STEVENS, NASA Bpace Scienuat/Engineer 


HOW DO | GET ONE? 
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VERY LOW PRICED 

The first qusation ssked by many people is, 
“Why Is DesignCAD 3-D priced so low?" Ths 
snawer? After developing DesignC4D 3-D 
version 2.D, we were unable to decids how 
the product should be priced. Ws consulted 
sxperta. We used the finaat spreadsheets on 
the market. Ws took smployee polls. Finalty, in 
the great American Tradition, we said, “Aw... 
Whet ths Heck! Let's eee the ofher guys 
best this price!” DesignCAD 3-D version 2.D 
ealis for $399. 
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«American 
Small Busineee Computsre, inc. 


327 South Mill Street 
Pryor, OK 74381 


FAX: 01-918-828-0380 
TELS $102400302 


ae Cobb 
and Steven Cobb 


REDIRECTING YOUR CURSOR 
When you are defining or redefining any 
range within 7-2-3, you can use the period 
key to move the “anchor” and “free” cells to 
the various comers of thet range. The an- 
chor call Is the cell that remains fixed when 
you press the Arrow keys to expand or con- 
tract the range. The free cell is the call In the 
comer opposite the anchor cell. The ad- 
dress In the control panel always will list the 
anchor call first, followed by the free call. A 
small, blinking, underline cursor always ap- 
pears in the free cell. 

In most cases, 7-2-3 will move the an- 
chor and free cells around a range In a 
clockwise direction when you press the pe- 
tiod key. For example: if you highlight cells 
C3..E5, cell C3 will be the anchor cell, and 
cell E5 will be the free cell. If you press the 
period key, cell E3 usually becomes the an- 
chor call, and cell C5 becomes the free cell. 

Sometimes, however, 7-2-3 will move 
the anchor and free cells In a counterclock- 
wise direction. Or, using the example 
above, cell C5 may become the anchor cell, 
and cell E3 may become the free cell. 

After some experimentation, | found the 
explanation for this behavior. If you press 
the period key an even number of times 
while defining a range, the cursor will move 
In the same direction the next time you de- 
fine a range. If you press the period key an 
odd number of times, however, 7-2-3 will 
move the cursor In the opposite direction 
the next time you define a range. 

1-2-3 defaults to moving the cursor in a 
clockwise direction. Therefore, as long as 
you continue pressing the period key an 
even number of times when defining 
ranges, 1-2-3 will continue moving the cur- 
sor In a clockwise direction. If you ever 
press the period key an odd number of 
times, however, 7-2-3 will start moving the 
cursor In a counterclockwise direction the 
next time you define a range. To get the 
cursor moving In a clockwise direction 
again, you'll have to press the period key an 
odd number of times. 

Apparently, 7-2-3 does not reset the di- 
rection In which it moves the cursor until 


Spreadsheet 
Clinic 


®@ REDIRECTING YOUR 
CURSOR: How to 
determine the direction of 
your cursor ina 
highlighted range. 


@ COPYING COLUMN 
WIDTHS: An easy way to 
copy column widths In 
Excel and 1-2-3. 


@ LINKING WORKSHEETS: 
Anew add-in for 1-2-3 and 
Symphony lets you 
dynamically link 
worksheets. 


@ EDITING 1-2-3 
FORMULAS: Editing 
copies of long formulas 
may produce unexpected 
results. 





you exit from 7-2-3 and then reload it. Sim- 
ply retrieving a new worksheet does not re- 
tum the direction of movement to clock- 
wise. 

Since you can see the direction the cur- 
sor is moving around a range when you are 
pressing the period key, there's no need to 
be careful about pressing it an even num- 
ber of times. However, if any of your mac- 
ros move the cursor around a range while 
defining it, you should always be sure that 
the cursor Is set to move In the correct di- 
tection before you Invoke the macro, and 
that the macro always presses the period 
key an even number of times. 

For example, to remove any blank rows 
from the bottom-left of a print range, make 
sure thet the cursor is moving In a clockwise 
direction before invoking the macro 


oe 


The period following the keyword {Up} does 


not alter the effect of the macro. However, it 
does assure that the cursor will continue to 
move in the same direction the next time 
you use the period key while defining a 
range 


Rexford H. Swain 
Washington, Connecticut 


C This is right—the number of times 

that you press the period key when 
meay defining a range does affect the di- 
rection the cursor will move the next time 
you define a range. 

However, the period key is not the only 
key that can change the direction of the 
cursor. In some cases, the Arrow keys will 
reverse the direction of the cursor. Specifi- 
cally, if you use the Arrow keys (not the 
period key) to ‘‘flip’’ the range so that the 
anchor cell is in a different comer, 1-2-3 
will begin moving the cursor in the oppo- 
site direction immediately. 

Suppose that cells C3..E5 were high- 
lighted, cell C3 was the anchor cell, cell 
E5 was the free cell, and the period key 
was moving the cursor in a clockwise di- 
rection. If you pressed the Left Arrow key 
four times, cells A3..C5 would be high- 
lighted, and cell AS would be the free cell. 
Cell C3 would still be the anchor cell, but it 
would be at the upper-right comer of the 
range instead of at the upper-left comer. 
Consequently, the cursor would now 
move in a counterclockwise direction if 
you pressed the period key again. 

Unlike the change in direction imposed 
by the period key, the one that's caused by 
“*flipping’’ a range is . The di- 
rection in which /-2-3 moves the cursor 
the next time you define a range is based 
on the direction it was moving before you 
flipped the range—not the direction it was 
moving afterwards. 

Let’s again suppose that cells C3..E5 
were highlighted, cell C3 was the anchor 
cell, cell E5 was the free cell, and the peri- 
od key was moving the cursor in a clock- 
wise direction. If, before you pressed the 
period key, you pressed the Left Arrow 
key four times, cells A3..C5 would be 
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highlighted, cell C3 would still be the an- 
chor cell, and cell A5 would be the free 
cell. If you pressed the period key now, 
1-2-3 would move the cursor in a counter- 
clockwise direction. If you pressed the pe- 
riod key an even number of times, /-2-3 
would resume moving the cursor in a 
clockwise direction the next time you de- 
fined a range. If you pressed the period key 
an odd number of times, 7-2-3 would 
move the cursor in a counterclockwise di- 
rection the next time you defined a range. 


COPYING COLUMN WIDTHS 
Assigning the width of one column in an Ex- 
ce! worksheet to another column is usually 
a bothersome chore. You select a celi inthe 
desired column, puii down the Format 
menu, select the Column Width command, 
write down the width that appears in the 
Column Width box, and then click OK or 
Cancel to end the command. Then go to a 
ceii in the column to be resized, reissue the 
Format Column Width command, type the 
previously noted width, and click OK. 

There's an easier way. You start, as be- 
fore, by issuing a Format Column Width 
command on a ceil of the proper width. 
Then, however, you click OK without even 
bothering to look at the entry in the Column 
Width box. Now select a celi in the column 
to be changed, pull down the Edit menu, 
and pick the second Command on that 
menu. Since you've just finished issuing the 
Column Width command, this command 
wili be Repeat Column Width. Excel will 
then assign the width of the previous col- 
umn to the column that contains the select- 
ed cell. 

Richard Sands 

Portland, Oregon 





1-2-3 MACRO 
B 


PE The second command on Excel’s 
Edit menu provides an easy way to 
MAS reissue any repeatable command, 
If, for example, you issue the Copy com- 
mand followed by the Paste command, the 
second command on the Edit menu will be 
Repeat Paste. When you issue this com- 
mand, Excel will reissue the Paste com- 
mand, creating another copy of what you 
pasted into another cell previously. If the 
last command that you issued is not repeat- 
able, the second command on the Edit 
menu will be the inactive command Can’t 
R ; 
Although /-2-3 does not feature a com- 
mand that assigns the width of one column 
to another, you can create a simple macro 
that does. The macro shown in Figure | as- 
signs the width of the column in your cur- 
rent cell to the column into which you sub- 
sequently move the cell pointer. 

The macro starts by entering the width 
of the current column into the cell named 
WIDTH (B5). The second statement dis- 
plays a prompt, points to the destination 
column at the top of the screen, and waits 
for you to press Enter. Once you do, 1-2-3 
lets you move the cell pointer to the col- 
umn to which you want to assign the desig- 
nated width. 

Now when you press Enter, /-2-3 is- 
sues its ‘Worksheet Width Set command, 
types in the width stored in WIDTH (B5), 
and hits Enter. This assigns the width of 
the column to that of the originally speci- 
fied column. 


p LINKING WORKSHEETS 
A new add-in application for Lotus 
aS 7-2-3 and Symphony, @WS- 


LINK, lets you dynamically link one 
worksheet to another. It adds the new func- 
tion @WSLINK to 1-2-3, letting you ref- 
erence information in any cell of any work- 
sheet on your disk. 


c D E 


The form of the @WSLINK function is 


QWeLINR(*£Llespec*,*oell*) 


where filespec is the name of and path to 
the worksheet file from which you want to 
extract information, and cell is the name or 
address of a cell in that worksheet. For ex- 
ample, the function 


S qvenrwn(*c:\223\eiies\tent*;-25°) 


references cell BS in a worksheet that is 
stored in the file named TEST.WK1, 
which is located in the c:\123\FILES di- 
rectory. 

@WSLINK gives you several ways to 
reference a cell. If you wish, you can refer- 
ence cells by a range name instead of the 
address. You can also reference a cell by 
specifying the number of cells above, be- 
low, to the left of, or to the right of a cell 
containing a particular label. Or you can 
reference the first nonblank.cell in any di- 
rection, using a cell containing a certain la- 
bel as a starting point. 

If the referenced cell contains a value, 
the @WSLINK function will return that 
value. If it contains a label, the 
@WSLINK function will return the string 
equivalent of that label. If the referenced 
cell contains a formula or a function, the 
@WSLINK function will return the result 
of that formula or function. 

The @WSLINK function creates a dy- 
namic link between the worksheet that 
contains it and the worksheet that it refer- 
ences. Therefore, if you alter the entry in 
the cell referenced by the @WSLINK 
function, @WSLINK will retum a differ- 
ent result the next time you recalculate the 
worksheet that contains it. 

For purposes of recalculation, /-2-3 
treats the @WSLINK function just like 
any other function. Whenever /-2-3 recal- 


COMPLETE LISTING 


F G 


{Let WIDTH, @GSTRING(@CELLPOINTER ("width") ,@)} 
{GetLabel “Press [Enter], then point to the destination 
column...”,NULL} 


(?) {Esc} 


/wes 





Figure 1: This 1-2-3 macro copies the width of one column to another column in the same worksheet. 
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culates an @WSLINK function, it looks at 
the file allocation table (FAT) of the disk 
on which the file that @WSLINK refer- 
ences is stored. 1-2-3 checks the FAT to 
see if that file has been saved since the last 
time the @WSLINK function was recal- 
culated. If it has been, 1-2-3 will recalcu- 
late the @WSLINK function. Jf it has not 
been saved, /-2-3 will not recalculate the 
@WSLINK function. 

The @WSLINK add-in uses a maxi- 
mum of 19K of memory and carries a sug- 
gested retail price of $49.95. To order a 
copy, call Goldata Computer Services at 
(215) 525-1098. 


EDITING 1-2-3 FORMULAS 
Recently, | entered a long formula into a cell 
in row 1 of a 7-2-3 worksheet. Then | copied 
that formula into a cell in row 100. At first, 
the copy of the formula returned the correct 
result. But after | brought the formula to the 
Edit line and pressed the Enter key to lock it 
back into the cell, the formula gave a differ- 
ent answer. Can you explain what is hap- 
pening here? 

Joseph J. Martella 

Weehawken, New Jersey 


P be We sure can. /-2-3 allows you to 
=: } type a maximum of 240 characters 
EEUE into any cell. However, this re- 
striction doesn’t apply to a formula that’s 
copied from another cell. 

When you copy a formula that contains 
relative references, 1-2-3 changes the ref- 
erences to suit the new location. Depend- 
ing on the length of the formula and its new 
location in the worksheet, the copy of the 
formula may grow to more than the 240- 
character limit. 

For example, when you copy the 198- 
character formula 


L6: +A1+A2+A3+A4+A5+A6 
+81+B2+B3+B4+B5+B6 
4€14€24€34+C44C5+C6 
+D1+D2+D3+D4+D5+D6 
+E1+E2+E3+E4+ES+E6 
+F1+F2+F3+F4+F5+F6 
+G61+G62+634+64+65+G66 
+H1+H2+H3+H4+H5+H6 
+I14+124+13+14+154+16 
+314+32453454495+96 
+K1+K2+K3+K44+K5+K6 


from cell L6 into cell L106 of your work- 


sheet, 1-2-3 changes it into the following 
formula: 


L6: +A101+A102+A183+A104+A105+A186 
+B101+B102+B183+B104+5105+H106 
4€10814€ 182418 3+C184+C185+C106 
+D101+D182+D16 3+D184+D185+D106 
+E 191+E102+E163+E104+E185+E106 
+F 101+F 102+F 103+F104+F 105+F 166 
+G1214+6102+G18 34+G184+G6185+G186 
+H1014+8182+H8183+8 16 4+H185+H106 
+1101+1182+1 10341 104+11805+1186 
$91014+91024+3183+3104+3105+9106 
+K101+K182+K103+K 104+K185+K 106 


Fortunately, /-2-3 will accept the formula 
even though it exceeds the 240-character 
limitation. However, it will not allow you 
to type or edit a formula longer than 240 
characters. 

When you select Edit, 7-2-3 brings 
only the first 240 characters of a formula to 
the Edit line. If you press Enter at this 
point, /-2-3 will attempt to lock the trun- 
cated formula into the worksheet. If the 
first 240 characters are a valid formula, 
1-2-3 will accept the truncated formula and 
Tetum its result. If they're not a valid for- 
mula (the more common occurrence), 
1-2-3 will simply beep when you hit the 
Enter key. 

There’s no good way to work around 
this problem. If you notice that /-2-3 trun- 
cates a formula when you bring it to the 
Edit line, press the Esc key instead of the 
Enter key; /-2-3 won’t replace the formula 
with a truncated version then. If you must 
edit a formula, however, copy it back to- 
ward the upper-left comer of the work- 
sheet, edit it, and then copy the edited for- 
mula back to the lower-right comer of the 
worksheet. 

In most cases, it’s better to break the 
formula into two parts, each of which con- 
tains fewer than 240 characters. To do this, 
you must divide the original formula (the 
one in the upper-left comer of your work- 
sheet) into two parts before you copy it 
down and to the right. 


H CONTRIBUTE TO THE CLINIC 
Share your latest spreadsheet dis- 
covery through Spreadsheet Clin- 

ic. We'll pay $50 or more for tips we print, 
plus an extra $25 if you submit your letter 
on-disk. If you do, please include a printed 
copy. Mail contributions to Spreadsheet 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or upload them to 
PC MagNet (see the ‘‘By Modem”’ side- 
bar in the Utilities column). . 
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Customized 
By Baler” 


Make the perfect package even better. Baler 
quickly turns Lotus® 1-2-3 applications into 
stand-alone programs run directly from DOS. 
These “baled” programs do everything your 
original application did, and a whole lot more... 


Tamper Proof Your Work 
Baler makes formulas and macros invisible 
and unchangeable. 


Speed Your Calculations _ 
Baled programs run faster than your original 


Changing menu styles is just one of the ways 
you can customize your spreadsheet. 


aH 


Uetz 


All This And More From 

The Industry Standard. 
Don't trust your spreadsheets to anything 
less. We set the standard with the industry's 
first spreadsheet compiler in 1984. 


Baler Works. Guaranteed. 
Backed by a 30-day money back guarantee, 
$495 Baler allows you to make as many copies 
of your baled program as needed. To order, call 


1-800-327-6108 


lig, Baler 


SPREADSHEET COMPILERS 


Baler Software Corp., 2300 N. Barrington Rd. 
Hoffman Estates, IL 60195 
312-490-5325 FAX: 312-884-9423 
*Ed. Choice 4/26/87 


Copyright 1989 Baler Software Corporation All nghts reserved 
‘Baler 14 a trademark of Baler Seftware Corporation. 
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THE NORTHGATE PROMISE... 


CALL NOW 

/ fr. —_—— FOR OUR 
Ome CURRENT 

PRICE! 


Fully configured with 68 MB hard 
drive. 14” monitor, 1.2 MB and 
1.44 MB floppy drives, 
OmniKey/102 keyboard 

AND MORE... 


That's the BEST reason Northgate's 
286/12SM complete system deserves 
Your Choice” as your next computer! 





ack the n, plug it together. 
Turn it on. 1 The eer formatted 
hard drive purrs. Up pops the C 
prompt. Type DIR. Zip. Files fly by 
so fast you have to freeze the screen 
to read them. 

Then you notice...68 megs or more 
of RLL hard disk storage. No 
partitions either. Northgate gives you 
MS-DOS 4.01 with this system. Most 
others don't even include DOS. They 
charge extra. Including Dell. 

Now...take it for a test drive. Load 
your programs. Finished so fast? Run 
1-2-3. Try a re-calc. You hardly get 
your finger off the Enter key before 
it's done. You don't know what fast is 
‘til uh ve run ene tl 

No a fae old Eehieted 12” 
monitor. Here's a high quality 14” 
graphics monitor, or even better, a 
true 16-bit (not 8-bit) VGA graphics 


Everyone loves ot 


service! If any field Teplecentie ner in your syaen goes down and disables 
your computer, Northgate guarantees to ship the proper replacement part 
OVERNIGHT AT OUR FREIGHT EXPENSE. You get a brand new part—be it the 
largest and most expensive hard drive to the smallest part—and it’s shipped to 
you BEFORE YOU RETURN THE OFFENDING PART! Check our competition. In 
most cases, they must get the part or the whole computer back before you 


get a replacement. 


* overnight reolacement 


monitor puts 256 colors on the 
screen. Simply magnificent. 

More quality: Wait until you 
discover data entry with Northgate's 
exclusive OmniKey. Crisp, positive 
entry. With the F keys on the LEFT 
WHERE THEY BELONC! 


sy can’t huv Omnikev anvwhere 


y aunty Ww 


Yes, you may pay a few dollars 
more for this system. But you know 
you're dealing in the Big Leagues 
with Northgate! So if you‘re going to 
settle for less and buy at the lowest 
price, without concern for League 
Leading Performance, call the 
other guys! 


Bact I a 
sae if das? was 
q 


ant ¢ha 984/19 


yi Faster than third party 





. 
. 
a 
° 
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nces and what makes 

Nethere a better value. Many systems have 
IMB of RAM (including Dell, CompuAdd}. 
BUT...only 640K is usable. The other 384K 
is "shadowed" 

That means the system ROM and video 
ROM occupy the other 384K you paid 
for. Without your being able to use it! No 
RAMDISK! No Disk Caching! No Spoolers. 
And you can't use SmartDrive for Windows— 
want to see what S1-O-W is? Try it. 

Northgate performance is as good or 
better and gives you more for your money. 
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eee 


gate hacir 


ReAy Gel 


Nerthgate 286/12 

Northgate Computer Systems 
13895 Industral Park Blvd... #110 
Plymouth. MN 55441 

(800) 548 1993 

(612) 553-0111 


List Price: With IMB RAM 67MB hard 
disk. |.2MB 5¥-inch or | 44MB 3Y-inch 
floppy disk drive monochrome card 
and monitor, DOS 3 3, $2.124. with 
VGA card and monitor. $2.594 


In Short: Northgate bundles high- 
performance systems. The competitively 


priced 286/12 combines hardware and soft- 


‘ware components to get the most from the 
12-MHz AT-Level architecture. 





Northgate's proprietary motherboard— 
DESIGNED AND MADE IN THE US.A.— 
gives you a full IMB of usable RAM. So 
you can use 384K for your applications. And 
system performance is unaffected. Now 
compare prices! 

The 286/12SM board has serial and parallel 
ports built in. The board has two &-bit and 
four I6-bit slots. A special memory board slot 
we call “Lightning Alley” runs at processor 
speed— 12MHz—not 6 or 8 MHz as do others. 
That's as much as 100% faster! 

One megabyte of RAM can be installed 
on the motherboard. Memory cards enable 
a total of I6MB to be installed in the system. 
‘wo floppies, too, so you can use 1.2 and 
1.44MB diskettes, as well as 360’s and 720's. 





eye | 


FILE 


HOURS: Monday through Friday 7 a.m. - 8 p.m. Central 
Saturday 8 a.m. - 4 p.m. Central 


anariian Tall Cree : totline: ROG-23R-R3R3 
an Toll Free Orc Hotline: 800-3 38-8387 





TERMS: VISA. Mastercard, COD, “Big N” credit card. Peresnnes cnet: ill iaiae “eaiaisions 
accounts. We also ship to APO and FPO. Ail shipments are FOB Minneapolis. Mi 


Personal checks up to $6,000 receive instant approval through TeleCheck. 
13895 Industrial Park Boulevard, Suite 110, Plymouth, Minnesota 55441 





Processor— Intel 80286/12 (not a 01. 
Cabinet—Full size desktop case; con- 
trol panel with system reset button. 
speed switch (8/12MHzI, hard drive in- 
use light. 200-watt power supply. 
Hard Drive—Microscience 68MB. 


28MS access time. 
Controller— l6-bit, RLL, 1:1 Interleave 
for 800,000 BPS data transfer. 


Famed OmniKey/102 keyboard—pick 
of the pros. 

Flopples—One 1.2MB 5% Inch; one 
1.44MB 3% Inch. 

Monitor— 14" flatscreen, amber or 
white, 1000 line resolution capability. 
Video Adapter—Hercules compatible 
with parallel port. 
Software—Northgate MS-DOS 4. ot 
with GWBasic, hardbound covers: 

PCKwick hard drive caching. North- 
gate System and DOS orine user's 
guide: Northgate Utilities. 


All systems are custom configured and 
manufactured at our production facility In 
Plymouth. Minnesota Approximately 80 
percent of parts used in Northgate systems 
are made in the US A. 

Hard drive is factory-formatted (we 
can do this legally because we are a DOS 
licensee} and system can be unpacked 
and ready for operations on site in about 
10 minutes. Full instructions (written and 
printed in English) are provided 





Display— io-bit VGA GieyeeaR! Analog 
or Multisynch. 
Hard Drives—U) 
RLL (Northgate 
obsolete! 


to 600MB, SCSI. ESDI. 
eves MFM dnves are 


weed... 


INAN A: 
Use the Northgate “Big N” revolving 
credit card Instead of tying up Visa or MC 
credit. Millions in financing available, easy 
to qualify. 


OR...Lease a Northgate with up to 
five-year terms. Ideal when cash flow is 
Important. Phone for details. 

Northgate and Saeney era trademarks of Northgate 


‘Systems, Inc All ceber procucs this 
sroseernaige OF romarered trectenemes of ae 
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PC/XT KITS 


65ms 65ms 
Each kit includes drive, cables, controller, 


he 3 9 How-To manual and mounting hardware. ip)? 5 9 


Mi itl iniScr ibe 40M b M8450 


samme Sotilons for Dots Sereye == 3) 000) hour Mean Time Between Failure 
. ..46ms Access Time 









COMPLETE KIT includes a half-height 3 1/2' 
MiniScnbe 8450 drive, controller, cables, How- 
To Manual and mounting hardware. Autolock! 




















Our multimillion dollar buying power assures 
you the Jowest prices anywhere! 

























ST296N S Seagate y/ 
| ST251-1 
80Mb BEROHICK oP ie 


oP 


°379 


28ms = | 


ith "1 to 1" High Spee $599 


Host Adaptor for your AT/386. 
SS Seagate 








Includes alll standard 
items plus controller 


Hook up to 7 drives and cables, Autopark 


|| off ONE adaptor. Autopark 





——————— 
|40mb AP Seagate 









65Mb aa 
ST251-0 $ | ST277R-1 ~ - 
40ms_Autopark. 329 | $ 37 9 ES AS =, 
Hepp; °1 te I” high speed ¢ 
All products covered by a 28ms “satraller nad exbles. 5 29 





One Year Replacement Pollcy! 


Never a Surcharge for 
Visa or Mastercard! 


= = 
ae |!) dm 


1912 W. Fourth Street Tea, AZ 85281 - (602) 967-5128 


HARD DRIVES; 


fternational 





Prices and availability subject to change without netice All wems are NEW 5% surcharge for COO orders, P O,'s accepted from qualtfied buyers - 
$11 shipping for EXPRESS APO/FPO orders 30 Day Guarantee conditions stupping & handling charge is not refundable, product must be undamaged and in onginal condition, 
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+="HARD DRIVES 


Card Drive” 


Card Drive 20-8225 68ms $279 
Card Drive 30-8438 68ms $309 
$359 


Card Drive 40-8450 46ms 


These Card Drives use quality MiniScribe 
drives. Card Drives are available for PC/XT. 


Card Drives are engineered to be the best in 
the computer industry. 
Ladi Every Card Drive is rigorously tested to 
ensure reliable operation. 

f . All Card Drive products use high 
performance drives and controllers to achieve 
maximum throughput. 

f Mind. All Card Drives are covered by a 
One Year Warranty. 

Card Drives give you more megabytes and 
better performance for less money than the leading 
Tard drive oir & CMP. 

The fact is, there just isn't 2 better 
hard drive on a card on the market today. 


FACTORY-TRAINED x, 


TECHNICIANS een and 
are on hand x i 
to answer your nn 


questions! ‘ 
simp @MiniScribe 340mp 
M3085 = PAM NIQ380E 


16.5ms Access Tlme 
With ESDt“L1o 1° High 
Performance Hard/Floppy 


18ms Access Time 


@MiniScribe 
mama Dotetoon fer Dots Bereye 
17ms Access Time 
Half Height 
With ESDt Controller 





International Orders: (602) 967-7435 
24 hr. Order Status: (800) 776-3472 
TELEX: 405765 FAX: (602) 829-9193 


2/10 Net 20 2% surcharge Add 
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by 
Neil J. Rubenking 


HOW TO PRINT FILES AND 

THEIR NAMES 

When | have repetitive jobs to do, | write a 
batch file to handle them for me. Thus, as 
you can imagine, my hard disk is littered 
with .BAT files, and although ! try to use de- 
scriptive filenames, it's easy to lose track of 
what each does. !n the March 31, 1987, is- 
sue’s User-to-User column, Deena Eliosoff 
suggested a method for scanning a number 
of .BAT files on the screen. I wanted to geta 
hard copy instead so that! could refer to the 
filles whenever necessary, so | started ex- 
perimenting with redirecting the output. | 
found that ! could do this with the following 
COPY command: 


Maer oot ) > PRN PP ee ee 


When you enter this command you get a 
printout of the filenames followed by the 
contents of each file. This will work for any 
files saved in straight ASC1!! text format. 

Bill Harwell 

Chehalis, Washington 


7 i When you copy a group of files to 
= +: PRN, DOS simply sends them to 
the printer. As it copies each file, it 
lists the name on the screen. By redirecting 
the output of the COPY command to the 
printer, you get the name printed before 
the contents of each file. If you just want to 
experiment with this method, you can save 
some paper by copying to the CONsole in- 
stead: 


aweesioy 


(COPY *.BAT CON > CON)” 


Use Ctrl-S or Ctrl-NumLock to suspend 
the display, then hit any key to start it 
again. Here's a tip: spell out the full path- 
name even if the files you want are in the 
current directory. For example, 


This way you’ll get the full pathname 


printed with each. Do note that there will 
be no breaks between the files. 


User-to-User 


@ HOW TO PRINT FILES 
AND THEIR NAMES: Get 
a printout of filenames 
followed by the contents 
of each file. 


@ ELIMINATING 
REDUNDANT TESTS: 
Performing only 
necessary tests in batch 
files speeds execution. 


@ LIST ONLY FILES 
CREATED “TODAY”: 
Create an environmental 
variable with a date 
format DIR can use. 


@ SNEAK ALOOK AT ANY 
DISK’S BOOT SECTOR: 
Examining the first sector 
of a diskette with DEBUG. 


@ ONE BIG BATCH FILE 
SAVES DISK SPACE: 
Combining many batch 
files can save thousands 
of bytes. 





ELIMINATING REDUNDANT TESTS 
loften see .BAT files that contain a series of 
statements such as 


IF t1.==, GOTO :ABORT 
IF %2.==. GOTO :ABORT 
IF 83.==, GOTO sABORT 


The purpose, of course, is to verify that the 
correct number of parameters (in this ex- 
ample, three) have been entered on the 
command line. But are the first two state- 
ments necessary? If %3 is present, by defi- 
nition %1 and %2 must also be present. If a 
certain batch file requires five parameters, 
why not shorten the program and speed its 
execution by testing only for %5? 

| have experimented with batch files, 


testing only for the highest numbered pa- 
rameter, and they have worked as well as 
when I've included tests for all required pa- 
rameters. | even entered fewer parameters 
than required and tried to fake out the pro- 
gram by entering multiple spaces or com- 
mas, but | was never able to trick the pro- 
gram into accepting the wrong number. 

Raymond Konstanty 

Wood-Ridge, New Jersey 


ti} i) Mr. Konstanty is quite correct. 
} #8 fF} The existence of a given parameter 

proves the existence of all lower- 
numbered parameters. And since each line 
of a batch file takes time to execute, it’s 
worthwhile to eliminate useless ones. I try 
to make a point of editing out multiple 
parameter tests from batch files in this 
column. 


LIST ONLY FILES CREATED 
“TODAY” 

In the August 1988 issue's User-to-User 
column, Michael Trombetta described a 
method for “Once-a-Day” batch files. In the 
November 29, 1988, issue, Allen Easley 
modified this method to set an environment 
variable to the current date. | decided to use 
these techniques to make a directory listing 
of only those files created or modified dur- 
ing the current workday. 

At first | thought | could just use the envi- 
ronment variable TODAY with the FIND 
command to create a directory list of such 
files, but the task turned out to be a little 
more complicated than this. TODAY stores 
the date as MM-DD-YYYY, while the DIR 
command displays the date as MM-DD- 
YY. | solved this problem by using Mr. 
Trombetta’s method and entering the fol- 
lowing batch lines: 


ECHO | MORE | DATE > READDATE.BAT 
EDLIN READDATE.BAT < EDLIN.SCR > NUL 
The first line that you see puts the current 
date into a batch file. The next one modifies 
the date format in READDATE.BAT using 
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User-to-User 


the EDLIN script file 


4R-198°3~8 
Ez 


(Note: the *Z represents a single Ctl-Z 
character, not the two-character sequence 
displayed above. EDLIN can create this file 
but cannot edit it again—if you reload it, ED- 


Using EDLIN scripts to 
modify files 
dynamically is not 
extremely fast, but it 
opens up new 


horizons in what you 


can do with batch files. 


LIN will interpret the *Z as end of file.) Final- 
ly, READDATE.BAT executes, invoking 
CURRENT.BAT: 


SET TODAY=04 


Once the date format of TODAY was the 
same as the one displayed by the DIR com- 
mand, | created DIRT.BAT: 


DIR t1 | FIND -*Topayt: | FIND /v ° 
@ e 


It displays only those files created “today.” 
The first FIND command selects files made 
today; the second one filters out lines con- 
taining “ 0” (space, zero, space). This is 
done to remove the temporary files created 
in the pipe process from the listing. 

Curt Finley 

Davis, California 


i Using EDLIN scripts to modify 
files dynamically opens up new 
horizons in what you can do with 

batch files. Of course it’s not extremely 
fast, but if it makes the difference between 
automating a process and doing it by hand, 
speed is not essential. In this case, the ED- 
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LIN modification is made only once, stor- 
ing the result in the environment. 

To use DIRT, attach the batch lines 
used to create READDATE.BAT to the 
end of your AUTOEXEC. Create the other 
files (EDLIN.SCR, CURRENT.BAT, 
and DIRT.BAT) in your batch directory. 
EDLIN must be available on the PATH, of 
course. Now each time you run AU- 
TOEXEC, the environment variable TO- 
DAY will contain the date in a form that’s 
useful with DIR. You may, of course, 
choose a more pleasant name. 


SNEAK A LOOK AT ANY DISK’S 
BOOT SECTOR 

I've had problems with some operating sys- 
tems being unable to read or write correctly 
to disks formatted by others. | therefore 
look sometimes at the boot sector of a disk- 
ette to check which operating system for- 
matted it. Using The Norton Utilites seems 
like overkill just to look at one specific sec- 
tor, so | developed the following DEBUG 
script, BOOT_B: 


L 106161 
D 1898 L 20 
D 17@ 2FF 
Q 


Now by typing 

DEBUG < BOOT _B 
I} can examine the boot record of the disk in 
drive B: (essentially the OEM identification 


in the first two lines, and the error mes- 
sages in the ones following). In order to look 


3) DISK PARAMETERS 


at drive A:, you have to change the first line 
to:L 106 @ @ 1. 
Ricardo Palma 


San Ysidro, California 
PE Here’s a little background on the 

= ?} boot sector. When you turn on 
ESM your computer, it goes through a 
Power On Self Test (POST) process that’s 
built into the ROM. At this point, the com- 
puter has no access to the functions in the 
operating system files, IBMDOS 
.COM, IBMBIO.COM, or COMMAND 
.COM. It knows nothing about files or di- 
rectories, but it can load a disk sector. Af- 
ter the POST, it loads the first sector of the 
boot disk and executes it. This sector con- 
tains the ‘‘bootstrap loader,’’ a program 
that loads and runs IBMDOS.COM and 
IBMBIO.COM, which in tum run COM- 
MAND.COM. Each program loads a 
higher-level program until your system is 
fully operational. 

Besides the bootstrap loader code, the 
boot sector contains parameters that de- 
scribe the disk itself. Bytes 3 through 10 
identify which operating system formatted 
the disk—the OEM ID mentioned above. 
Figure 1 lists the parameters contained in 
bytes 11 through 29 (OBh—1Dh). 

Everything in the boot sector is essen- 
tial. A damaged byte in the bootstrap load- 
er will make the disk unbootable. And cer- 
tain changes in the disk parameters can 
create a ‘‘killer’’ disk. Merely trying to 
read the directory of such a disk will hang 
your computer. It’s safe enough to read the 
contents of the boot sector, as explained 
above, but don’t write anything to it! 









CONTAINED IN THE BOOT SECTOR 


Offset Bytes 
OBh 2 
ODh 1 
OEh 2 
10h 1 
1th 2 
13h 2 
15h 1 
16h 2 
18h 2 
1Ah 2 
1Ch 2 


Description 

Bytes per sector 

Sectors per cluster 
Reserved sectors 
Number of FATs 

Number of root-directory entries 
Total sectors in volume 
Media descriptor byte 
Sectors per FAT 

Sectors per track 

Number of heads 

Number of hidden sectors 


Figure 1: The first sector of every disk contains this important information that the computer uses 


during boot-up. 
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Novell Advanced Netware V2.15 ..$1795 } Toshiba 30/100... 
Novell SFT Netware 2.15 ...... Toshiba 3300 ... 5 
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1 floppy, 640K, AT style keyboard, 
monographics card, mono monitor..$799 
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Color System add $150 w/20mb fn LORUS crcnsentstentsennentenene 
add $259, w/30 mb add $279 pee pat sania svssene 229 Microsoft Word 5.0 
ilk 90 day warranty through Bulldog . Microsoft Excel ......0+ 
Compaq II Model IV .. vs ORG HUG g TO MIEZ 9 9 S90 oa essseessraerenenever nmence en Molinate Advanuaee 0 
Compaq Port. 386 Mode! 40/100 1 mb Ram, 1.2 MOppy srsssssemsessseere $995 | 39) ....... : Peschce i Cemplete 
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Compaq SLT w/40 mb... eeeeeccen: 47501 12 floppy, 1 mg, DOS keyboard ... $2875 : Wordstar 2000430. 





90 day warranty through Bulldog 


All AST computers carry a 1 year warranty Wordstar Pro 5.5. .esssssoes ——a 















PERSONAL SYSTEM/2 =P NEC Multispeed HDD ..essssassasesnee PANASONIC 

Model 30 286 W/20 Mb sermscsecune $1950 | Toshiba 1000 ...... = in ube 
Model 50 - 30/60... 2499/2739 rf 
Mode! 70 - 60/120 .. 3809/5899 
Mode! 80- 40/70 4279/4875 
wn 8899 

























Toshiba 1200F . 
Toshiba 3100E . es 
Toshiba 1600 ......cesscesseecssensneesereone 
ceca 3625/4795 
90 day warranty through Bulldog iba 5200 40/100 ...... 6250/7249 HEWLETT-PACKARD 
eoroueareees Maser Series Uo cestotsiescccccsexns ia seocvoexe 
Desk Jet/Desk Jet Plus : AST 6 Pack Plus w/384K .. 
Pacific Data 1 mb/2 mb ..........00 285/489 | AST 5251-11 + Enchanced .. 
Pacific Data 25-N-1 ....ccscssssosscsseove sore AST Rampage 286+ ..ssesssssesnse 
AST Rampage 286-2 for 
Model 50/60 
Everex Mini Magic w/o K ..... 
Intel Above Board + w/512K .......00- 
Ine! Above Board I/O + w/512K .. 
Intel Inboard 386 w/adapter cod 
Intel Inboard 386 for PC w/1 mb......579 
Inte] bove Board II Plua for 


Archives 60 intor ext. w/card ........:- 
Archives 150 int. w/card .....1sesess 
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Seagate 30 mjb w/contr, ST238 
. ao Seagate 40 mb for AT ST251-1 Proprinter XL 24E .. 
8087-3/8087-2 2 Seagate 40 mb for AT ST251. ; Proprinter III ... 
256K Chips/64K Chips ... Seagate 80 mb ST4096 ......ssesesessecsecee Proprinter III XL... 
Ext. Drives for PS/2 360/1.2 .. 
Toshiba 3-1/2" 720K. int. as Canon BJ. oeeneee oo ev evceveveren 
Toshiba 3-1/2" 1.44 mb. int. 
Toshiba 5-1/4" 360K int. 
Toshiba 5-1/4" 1.2 mb. int. . 
Bemouli Box II 5-1/4" 20 mb. int. 
20 mb ext. w/card 
dual mb. ext. w/card .. 
Plua Hard Card 40... 
Plus Hard Card 20... 
Priam 43 mb. AT. 
Priam 130 IDIAT.. 
Priam 160 EC ...... 
Priam ID 250 EC... 
Priam ID 330 EC ..... 


Proprinter X24E 
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Everex Micro Enhancer .......sssssssseees $149 
Genoa Super Hi Res ........ 
Hercules Graphics Card . 
Ilercules inColor . 
Hercules VGA .... 
Orchid 800 VGA .......0000 
Orchid Pro Desinger w/256K 
Orchid Pro Designer + w/512K .. 
Paradise Auto Switch 480 .. 
Paradise VGA Pus ........000000 
Paradise VGA Professional 
STB Chaoffeur HT ......... 
STS Malti Kes. fi 


Imma Board III .. 
Logical Connection 256/5 12K. "449/51 9 
Orchid Ramquest 16/32 w/o K ......... 279 
Orchid Ramquest XT/AT w/o K ...... 239 
Orchid Tiny Turbo 286 ....... pacers eS 
Orchid Tiny Tubro Extra ... 
Orchid Ramquest II Z w/o K 
























Everex 1200 int. . 

Everex 2400 int/ext 
Hayes 1200/2400 
Practical Peripherals half card 




















Microsoft Mouse w/windows .......... $135 | Vega Deluxe 2400 w/Procomm ......... 
Microsoft Mouse w/PC paint brush .....99 | Vega VGA... US Robotics 2400/9600 .... 
Mousesystems MOUs .......scceeseeereee Vega Fastwrite .. Supra Modem 2400 inv/ext 
Logitech Mouse C7 Plus/lli Res Vega V Ram ..sscessseseeres Ventel Half Card 2400/ Crosstalk .... 





er oT Logitech Scan Man 00.0... eee ATI Wonder EGANVGA ............229/439 J Ventel 1200/2400 Plus .............. 
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CIRCLE 481 ON READER SERVICE CARD 


EDITOR’S 


User-to-User 


ONE BIG BATCH FILE SAVES 

DISK SPACE 

| used to start each of my application pro- 
grams with a separate batch file. Each con- 
tained commands to change the current 
subdirectory, install the right driver sets (for 


example, a mouse driver), set the neces- 
sary variables in the DOS environment, 
and so forth, and then run the application. 
Although the average size of each batch file 
was less than 50 bytes, DOS allocates a 
minimum of 2,048 bytes for every file, thus 
wasting precious space on my 10MB PC- 
XT hard disk. 

To save disk space, | wrote a generic 
batch file, RUN.BAT, shown in Figure 2. 


RUN.BAT 


= 


COMPLETE LISTING | 





ECHO off 

REM This is a generic batch executor written to 

REM save disk space since DoS allocates a minimum 

REM of 2K bytes of disk space regardless of the 

REM filesize. 

REM BHRERKEKKRKEKEKEKREREKEKREEEKEREREEHEEEEKEEERREEEERERERER 

els 

if x%1l==x goto syntax 

goto %1 

REM THEA EERE EEEEEEEEEEKEEEEEEEEREEKEEEHRERE 

REM Lotus 123 

2123 

ed\123 

$1 %2 

cd\ 
| goto end 

REM RAEKKKEEEKEKEEKEEEKREEKREEREEKREEEEKEEEKEEKEKREEKEEEREEEKEEK 

REM Autocad-21 

sCAD 
set acadfreeram=25 
cd\cad 
acad 
ca\ 
set acadfreeram= 
goto end 
REM PRERERESELELELELLEL LEE SER EEE REEL SLE LEE EE EEE ERE EEE SE 
REM Multimate Advantage II 
sWP 
ed\wp 
wp 
cd\ 
goto end 
REM BHR EKKEEEREEEEEREEEKEEEREREEEKEEREREKEEEREREKEEEE 
REM Show syntax if no parameters. 
sSYNTAX 
cls 
ECHO Syntax: run PROGRAM {optional program parameters] 
ECHO 
ECHO where 
ECHO 
ECHO 
ECHO 
ECHO 
ECHO 
ECHO 
ECHO 
ECHO 
ECHO 
goto end 
send “ 
if not x%l==x cls 


ime 
= 


it 


The PCTD-1 delivers 
“top performance when 
coupled with the Qualstar 
drive.’’ Micro-to-mainframe data 
exchange make the Chi 9-track more 
than just another back-up device. 


Equally important, the software has: 
e Excellent user interface 
¢ Full control over tape transport 
¢ Allows use of batch file or menus 


Simple, powerful, and easy to install— 


PCTD-1 is number one. 





Special pricing offer available until 
August, 1989. Call us. 
Wats: (800) 828-0311 
Tel: (216) 831-2622 
Fax: (216) 831-3642 


PROGRAM maybe one of the following. 


- Lotus 123 Spreadsheet version 2.91 
- AutoCad-21 version 2.52 
(many other entries) 
- Multimate payeceeae Ir Word Processor 


EXAMPLE: Type ‘run 123° teichont the quotes) to run 
LOTUS 123. Type ‘run 123 vga‘ to run Lotus 
‘123 using a vga driver. 








Chi Corporation 
26055 Emery Road 
Cleveland, Ohio 44128 


Figure 2: Make your own version of RUN.BAT by combining many small batch files into one. 


Efi PC MAGAZINE AUGUST 1989 
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COMPUTERS THAT GIVE YOU FULL POTENTIAL. 
INTRODUCING THE 386 PERFORMANCE SERIES. 


FIVESTAR 386s HAVE THE 
POWER AND FLEXIBILITY — 

TO BE USED AS 
POWERFUL FILESERVERS, 


FULLY COMPATIBLE 
WORKSTATIONS, OR TOTAL 
DESKTOP SOLUTIONS. 


Easy to use In NOVELL and 3-COM 
networks, Supports MS-DOS, MS OS/2 
and ‘Most other operating systems. 








These Performance 


© jNTEL 32-bit 80386 Processor 
running at 33/8MHz user selectable, 
zero wait states 

© 1MB RAM Expandable to 16MB 
32-bit Memory 

© Supports B0387- 33, Weltek, or both 


coprocessors 

© LANDMARK 57.7MHz Rating 

© 0 Wait State static cache memory 

© SLOTS: two 8-bit; five 16-bit; one 
32-bit 

© Serial/Paraliel/Game Ports 

© 1,.2MB or 1.44MB Floppy Drive 

© 101-key Enhanced Keyboard 

© 1:1 Interleave Hard Disk Controlier 


695 


Model 320 


© INTEL 32-bit 80386 Processor 
running at 20/8MHz user selectable, 
zero wail states 

© 1MB RAM Expandable to 18MB 
32-bit Memory 

© Supports 803B7-20, Weitek, or both 


coprocessors 

© LANDMARK 33.9MHz Rating 

© 0 Wait State static cache memory 

© SLOTS: two 8-bit; five 16-bit; one 
32-bit 

© Seriai/Parailel/Game Ports 

© 1,2MB or 1.44MB Floppy Drive 

© 101-key Enhanced Keyboard 

© 1:1 Interleave Hard Disk Controller 


$1,995 











Model 325 


® INTEL 32-bit 80386 Processor 


running at 25/6MHz user selectable, 


zero Walt states 

* IMB RAM Expandable to 16MB 
32-bit Memory 

© Supports B0387-25, Weltek, or both 
coprocessors 

© LANDMARK 43.5MHz Rating 

© 0 Wait State static cache memory 

© SLOTS: two 8-bit; five 16-bit; one 
32-bit 

© Serial/Parallel/Game Ports 

© 1.2MB or 1.44MB Floppy Drive 

© 101-key Enhanced Keyboard 

© 1:1 Interleave Hard Disk Controller 


$2,695 


Model 316 


© INTEL 32-bit 80386 Processor 


running at 16/8MHz user selectable, 


zero Wait states 

© 1MB RAM Expandable to 16 MB 
32-bit Memory 

® Supports 80387-18, Weltek, or both 


coprocessors 

@ LANDMARK 27.3MHz Rating 

© SLOTS: two 8-bit; five 16-bit; one 
32-bit 

© Serial/Parallel/(Game Ports 

© 1.2MB or 1.44MB Floppy Drive 

© 101-key Enhanced Keyboard 

© 1:1 Interieave Hard Disk Controller 


$1,695 


All and specifications are subject to change withoul notice 
FIVESTAR intel Novell 3-COM Like: Xenia, MS-DOS and Mo 08/2 are registered Lrademarts, 


FIVESTAR 
COMPUTERS 


A ZODIAC COMPANY 





Pluses are Included 
on FIVESTAR 386s! 


© High Speed 0 Wait State static 
cache memory for increased 
processing speed * 

© Weltek 1167 and 3167 
coprocessor support for high 
speed math calculations 

© Hard Disk Controller using 1:1 
Interleave (Up to 300% faster 
transfer thme) tpi! an veer at6 


On-Site Service 
Available! 


¢ FIVESTAR Computers include 
One Year of Toll-Free Technical 
Support, plus an optional One 
Year On-Site Service Contract. 
Call for details, 


100% Customer Satisfaction 
. We Guarantee It! 


¢ FIVESTAR Computers come 
with a 30 Day Money Back 
Guarantee and One Year 
Limited Warranty on parts and 
labor, Cail for detalls. 

e skort MasterCard VISA, AMEX, money orders, certified 

eats checks (please atlow 10 days lor processing) 


Inimurns order), Gene me institutional 
ra. and wie i ba 






Al sohtware ts noe seca 


To order, call 800-752-5555 


Customer Support: 800-882-4950 






ACCESS” 


MICROSYSTEMS 


« 5-Year Warranty 
* 30-Day Money-Back 
Guarantee 


386 SERIES 


40MB Systems 
with Monitors 


* 1MB RAM + 40MB (28MS} HD « 1.2MB 
FD « Zero Watt Steta > 6 Slot Motherboerd 
* 12° Mono Monitor » SHH Bays» 102 “AT” 
Keyboard « Due! Controlier * 220 Wett 
Power Supply « 5 Yeer Warrenly 
386/16MHz . .. $2299. 
386/20MHz . . $2599, 


386/25 RAM Cache .... $3499. 


286 SERIES 


40MB Systems 
With Monitors 


*512K RAM « 40MB (28MS) HD « 1.2MB 
FD + Zero Wait State « 8 Slot Motherboard 
* 12° Mono Monitor *5 HH Bays* 102°AT” 
Style Keyboard + Dual Controller » 200 





Wett Power Supply « Six 16-Bit & Two 6- 


Bit Expansion Slots » 5 Yaar Warranty 
286/12 . ... $1499, 
286/20 (1MB) . $1999. 











10MHz/XT SERIES 


5679 


{ 
| Compiete Mono System 
« Inte! 8088- 1Switcheble trom 4 77 
to 10MHz « 512K RAM Expandabie 
| to 640K » 360K Floppy Drive > Duel 
| Floppy Controlier - 150 Wett Power 
Supply * Monochrome Monitor + 1 
Senel1 Parallel Game Port & 
Clock « 101 “AT” Style Keyboard 
+ FREE 1 Yeer Warranty 


Complete Systems 
With Coior Monitors 
CGA Color System $860 
| EGA Color System $1079 
CGA w/20MB $1149 
(hes EGA w'20MB 


$1360. 


PO rerwork 


PC NETWORK. 


ACCESS 10MHz/XT System . 
ACCESS 286/12 MDL. 212 
ACCESS 286/20 MDL. 220 
ACCESS 386/20 MDL 320 
ACCESS 386/25 Cache 
AST 286 MDL 60. .... 
AST 286 MDL 140X ... 
AST 386 MDL 300 Cache 
AST 386 MDL. 340 Cache 
AST 386 MDL 390 Cache 
AST 386/25 MDL 5 Cache S 
AST 386/25 MDL 95 Cache .. . 
COMPAQ 286 MDL 1 640K ... 
COMPAO 286MDL.140MB 
COMPAO 286 MDL 1 S0MB .. 
COMPAQ 3865S MDL. 1 
COMPAO 386S w 40MB_....... 
COMPAQ 386 25 110/300MB .... 
COMPAQ Leptop SLT 286/20 ... 
COMPAO Laptop SLT 286-40... 
(8M MDL 30-21 20MB ... 
IBM MDL PS30286 20MB 
IBM MDL 50Z 30MB 

IBM MDL 60-71 70MB 
IBM MDL 70-121 120MB . 
18M MDL 80-71 70MB. 
(8M MDL 80-111 110MB 











6595. 


EVEREX 286 10w 512K... . 995. 
EVEREX 386/20 Cache 1MB . 9305. 


VENDEX Haedstart Il 10MH2 XT 995. 
VENDEXHaadgsten Ill 286 Sys .. CALL. 


LAPTOPS 
TOSHIBA 

T-1200H HB 2214/2399. 
T-1600 NEW? 
T-3100E NEW! 
T-3200 .. 
T-5100 . 
T-5200 NEW: 

TOSHIBA 

T-1000 Laptop 





$619 


ZENITH 
Supersport MDL. 2..... 
Supersport MDL 20 .... 
Superspon 286 MDL. 20 .. 
Turbosport 386 













PRINTERS 
EPSON’ 
LX-810 180/32eps $189. 
FX-850 264/Sdcps...... 348, 
FX-1050 200/S4cps. .... . ...449. 


LQ-510 180/80cps 
LQ-850 264/68cps. 
LQ-950 264/88cps... . pike 
LQ-1050 264/88cpa... ....... 
LQ-2550 400/133cps..._ i 
(°Sale Price w/Purchase of Cable) 


NEW! 
PANASONIC KXP-1191 


scat ay 


$229 





PANASONIC 
1124 192/63cps. «6.66... $339. 
1524 240/80cps. 2... «wo. 549. 
1592 200/36cps . 


1595 200/81cps............... 
KXP4450 Laser Partner 


OKIOATA 










ML 393/393 COLOR .. 
NEC 


P2200 170/S5cps ... 
P5200/5300 wide 


POXL 400/330cps. 
L890 Silentwriter . 


HEWLETT PACKARD 


300 WP 310/73 


MICROCOMPUTER 
fan Th . 


x SERVICE 





MAGNAVOX 14" 
Analog VGA 
Monitor 


$349. 
WNGA Plus Card ... 


MAGNAVOX 


Amber TTL Mono... 
14" VGA Mono/Fiat (640x350) . 
14" RGB TTL (640x220) .. 

14” EGA/CGA (720x350) 
14° VGA Deluxe (800x600) 


MITSUBISHI 
1410 13° EGA (640x350) ..... 
Diamond Scan (800x600) ..... 


NEC 
Muitleyne 2A (800x800)....... $619. 
Muttisyne 3D (1024x768)....... 669. 
Multiayne Plus.............. CALL. 


ZENITH 
1390 13° AGB (640x480) .......... $439. 
1490 14° FTM Monitor ...... 648. 















VIDEO BOARDS 


THE™MOno/ Color ....seseseve 
THE™EGA /480 
THE™VGA/256 
PARADISE Autoswitch 480 
PARADISE VGA+ 6 Bit .. 
PARADISE VGA+ 16 Bi ..ccsecrsenoe 
PARADISE Professional 
VIDEQ 7 VEGA VGA ....... 
VIOEQ 7 VEGA DELUXE 
ORCHIO Pro Designer VGA 
ORCHID Designer VGA 800 
ATI EGA Wonder 800 ... 









“DEFECTIVE SOFTWARE REPLACED. DEFECTIVE HARDWARE REPLACED OR REPAIRED, PRICES SUBJECT TO CHANGE. 










wo SELECTION «PRICE 






PLOTTERS/SCANNERS 


CALCOMP 1023 ... 
CHINON D8-3000 Scannar..... 869. 
COMPLETE PC Handscenner . 189. 
HOUSTON DMP 41, 42, 52, 81CALL. 
HOUSTON DMP S2MP, 82MP CALL. 


H.P. Beanjel w/intarface...... 1485. 
LOGITECH Scanman........ CALL. 
MICROTEK MSF 300G..... 2680. 


MICROTEK MSF 300CFlatbed 1380. 
PANASONIC RS 505 Fletbed. . 668. 
PANASONIC RB 506 Fletbed. 1259. 
ROLAND DXY 888 DXY960.. CALL, 
SUMMASKETCH 12x12....... 376. 
SUMMABKETCH 12x18...... 649, 


MICE 





HI Res (Bua) ..... 
Cleer Mouse (Serie!) 
C-9 (Senel or Bus) .. 








Mouaa w/Paint (Bua or Serial) ...... 95. 
MICROSOFT 
MOUSE w/Windows &Peint 


MOQUSEw/Paint & Manua 
MOUSE w/Easycad 


MODEMS 
THE™ 2400 Inlernal 














HAYES 2400 External .........00006 436. 
HAYES 24008 Intarnai w/Softwere439. 
US ROBOTICS HST 9600 .......... 828. 
me -PROCESSORS/CHIPS 

INTEL 8087-1 ....... $215, 
INTEL 8087-2-3 .. CALL. 
INTEL 80287-8 239. 


INTEL 80287-10 .. 279. 
INTEL 80387-18, 20, 25 .. CALL. 
THE™ Mamory Upgradea ........ CALL. 








DISK DRIVES/BACKUP 


IOMEGA 20+20 825" 61775. 
WRWIN 2040 40MB INT-/AT..  . .489. 
MINIBCRIBE 3850 40MB/Kit. 377, 


MINIBCRIBE 3678 80MB HD/Kii. .430. 
MINIBCRIBE 3085 70MB/18MS. 842. 
MITSUBIBH 360K 5 25" HH 76. 
MITSUSISHI 720K 3.5'' HH .. 66, 
MITSUBISHI 1.2MB 5.25" HH = 93. 
MITSUBISH) 1.44MB 3.5" HH = 103. 
MOUNTAIN 40MB Ex!./Power XT.889. 
MOUNTAIN 40MB Ext/PS/2 Mdi30569. 


PLUS DEVELOP. Passport 20 499. 
PLUS DEVELOP. Pessport 40. 805. 
PRIAM 10130 130MB HD 1479, 
PRIAM ID230 230MB HD . 1779. 
PRIAM ID330 330MB HD 1978, 
SEAGATE ST-228 20MB/Kit. 279. 
SEAGATE ST-251 40MB/Kil 489. 


BEAGATE ST-251-1 40MB/28MS 435. 
SEAGATE BT-4096 80MB/26MS 625. 
SYSGEN Bridge File 3¥2"" Ext. Drv 238. 


HARD CARDS 


PLUS DEVELOP. Herd Cerd 20 $545. 
PLUB DEVELOP. Herd Cerd 40 . 879. 


WESTERN DIGITAL File Cerd (30) 419. 


ud New “Net” Pricing. . .Ali Members 
Pay Prices Shown + Shipping. 


eee 
Master Card or Visa. 


Fast 24-Hour Shipping on all 
(Oe freer 


1-800-621-SAVE 


P.O. BOX 386, MONTOURSVILLE, PA 17754 HOURS: MONDAY-FRIDAY 8 00 AM-9:00 PM SATURDAY 9:00 AM-5:00 PM 





NOVELL NETWORKING * 


Complete Network System 
286/20MHz (2MB) File Server, 10MHz 
512K Worksletiona, Arcnet PC Terminels, 
Loaded Netwere Ready lo Turn On! 


4 User (40MB) .... 
6 User (80MB) 









6 USER (80MB) .. 10,500. 
ACCESS 10MHz 512K Worksins. .. 695. 
ADV. NETWARE 266 V.215 ... $1695. 
ELS 4 -User Softwere Level |........ 499. 
ELS 6 -Veer Software Level ||... 639. 
SFT NETWARE 268 V.2.15 ... 2395, 
INTERFACE CARDS 


ARCNET (8 Bil) PC/XT .......... 
ARCNET (16 Bil) 286/386 .. 
ETHERNET avs 
G/ETHERNET AT 
MICROCHANNEL Carde PS/2 ... . 
TIARA Len boards. as CALL. 
* Novell Trained & Authorized 
Salaa & Support 


TERMINALS 
WYSE 50 Arnber or Green... 






+ $385. 














WYSE 80 Arnber, Green or BAW . 309. 
WYSE 60 Keyboerd........ .. «108, 
WYSE 65 Amber or Green . +. 989. 
MULTIFUNCTION CARDS 
ABT 6Pack w/364K . . . $239. 
ABT Rempege AT w/512K 366. 


AST Adventege Pramium w/812K426. 
INTEL Abova Boerd 286 w/512K 410. 


INTEL InBoard 386 PC wiiIMB 899. 
ORCHID Tiny Turbo 286. . 229. 
ORCHID Twin Turbo Xire. 266. 
THE™ Mull 1/0 XT or AT. 65. 


JOIN PC NETWORK FOR SERVICE, SELECTION & PRICE. 
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ASHTON TATE Multirnete Adv Il 289. 
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BROTHER FX-150.... . 0646 
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SHARP FO220. ........ 696, 
SHARP FO330... .. .. - 1266, 
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User-to-User 


The GOTO labels used within RUN.BAT, 
which reflect the names of my applications, 
are the names of my former batch files 
(123.BAT, CAD.BAT, and so on). | could 
then eliminate ali my individual batch files 
plus the subdirectory in which they resided, 
saving thousands of bytes. 

The only difference in the way | used to 
fun my appiications and the way | run them 
now Is that i have to prefix the old batch file- 
names with the word RUN—for example, 
RUN 123 instead of just 123. If no parame- 
ters are passed to RUN.BAT, it displays a 
sereen showing the programs avaliable to 
be executed. 

Rey G. Carolina 

Poughkeepsie, New York 


This is a dandy idea if you’re short 
on disk space, and especially if 
us your disk has large clusters (cluster 
size normally ranges from 1K to 4K). Of 
course, it will make batch-loading your 
programs somewhat slower because DOS 
has to search the batch file for the appropri- 





So you made a datobose mistoke. A big one. You 
accidentally deleted your best customer. Now you wont 
| him back. 
Just UNOELETE it. Get back to the stort. And if 
you're not sure how, just pull down a context-sensitive 
help screen for the answer. 


ate label. Putting your most-used pro- 
grams at the top of the list will certainly 
speed their loading, but there’l! be a corre- 
spondingly longer wait after you finish us- 
ing your application when DOS is looking 
for the label End. 

To avoid that annoying delay after run- 
ning your programs, you can replace all of 
the GOTO End lines with a simple call to 
QUIT. Next you need to create a batch file 
called QUIT.BAT that has 0 bytes. A file 
with even | byte takes a full cluster of disk 
space, but one with 0 bytes uses up nothing 
more than its di entry. To create 
QUIT.BAT, you must issue the following 
command: 





Do this in your batch directory because 
DOS won't copy zero-length files. Now 
when you finish with an application, your 
batch file can quit immediately rather than 
seeking the label End. 

To create your personal RUN.BAT, 
just copy all of your individual application 
batch files into one big file. At the begin- 
ning of each, put in a label with its name, 
forexample :WP. At the end of the file cre- 


packaging belie its actual power,” says PC Magazine” We 
have other advantoges too (see chart), not the least of which 


is our price. For a troublefree detobose, visit your dealer 


today or coll 1-B00-JBUTTON {in WA state, 206-454-0479). 
© "$90 PC-File: dB Reads, Writes, dBose Files,” PC Mogazina, April 25, 


1989, pg. 56 
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ate the syntax label followed by ECHO 
statements to list the possible applications. 
At the start, insert the two lines IF 
x%l==x GOTO syntax and GOTO Z1. 
You're almost done. 

There are two things you may need to 
change in your version of RUN.BAT. 
First, if any of your batch files used re- 
placeable parameters, you will need to in- 
crease each of the numbers by one since 
the %1 parameter now determines which 
subbatch is going to be used. Second, you 
need to look for any conflict in label 
names. If you have several labels called 
End, for example, just tack a different 
number onto each to make it unique, as in 
End2. Now you’re ready to RUN. 


SHARE YOUR SECRETS 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We'll pay 
$50 or more for any submissions we print, 
plus an extra $25 ifyou send your letter on- 
disk. If you do, please include a printed 
copy. Mail contributions to User-to-User, 
PC Magazine, One Park Avenue, New 
York, NY 10016, or upload them to PC 
MagNet (see the ‘‘By Modem” sidebar in 
the Utilities column). a 
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Get the Most Out of Us! 


Join PC MagNet and have instant access to 
PC Magazine's utilities and editorial staff. 


PC MagNet is PC Magazine's on-line information service, 


which is administered by CompuServe. $12.50 per hour lets you: 
* Trade tips with Charles Petzold or Ray Duncan 


* Download any of PC Magazine's utilities 

* Download files from the Forum data libraries 

* Talk to editors and columnists 

* Tell Dvorak and Zachmann how you really feel 


ONE CALL GETS YOU STARTED! 
Sign up on-line at no additional charge. 


1. To subscribe, set on our modem to: 300 or 
1,200 bps, 7 data bits, even parity, 1 stop 
bit and full duplex. Call one of the num- 
bers listed: 


(71.4) 520-9724 
(404) 266-7014 
£301) 832-0100 
(617) 542-1796 

rab 693-0330 

+. 216) 781-5720 
(214) pet 


“(013) 462-0202 
(213) 739-8906 
(305) 266-0231 











Minneapolis, MN...... (612) 342-2207 
New York, NY........ Ar 422-8820 
Newar! 1) 64 


WAN Siistec us cs 
Philadelphia, PA...... B 977-9758 
Co. oe 412) 391-7732 
MOAR ic cis (61 a 283-6091 
San Francisco, CA (415) 296-0375 
pWAcccttttie at (206) 241-9111 
St. Louis, MO... (314) 241-3102 


Washington, DC ...... (202) 388-4280 


(Note: After you have become a member, 
you a locate a oe an access 
number, or 2, service, by typing 
GO PHONES at the ! prompt.) 

2. When you receive a Connect or Carrier 
Detected message, enter Ctrl-C. 

3. At the HOST NAME prompt, enter CIS. 


4. pet USER ID prompt, enter 177000, 
§. At the PASSWORD prompt, enter 
PC‘ MAGNET. 


6, At the Enter agreement fumber prompt, 
enter Z10D6914 

th La ister your name and enter your 

ISA, MaaterCard, or American 
Esp ress account number. 

8. ie ll User 1D number and 
Password will be displayed at the end of 
the subscription process. Please record 
them in a secure place. 

9, A new password will arrive In the mail 
within 10 days to confirm your subscrip- 
tion. 

There are no connect charges for PC Mag- 

Net during the subscription process. 
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* Search for back articles on-line 
If you already have a CompuServe account, simply 
enter GO PCMAGNET at the ! prompt 
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Now get Lotus Magellan for just $135. Ss carries over a thousand software 
Have you ever wished for something that _ titles, including the entire Lotus fleet. We're 
makes it easy to find information on your also authorized to carry major software 
hard disk? Well your search is over. It's called upgrades like Lotus 1-2-3" Release 3. Plus, 
Lotus’ Magellan’. And it's available right now —_—- we stock hundreds of hardware items and 


from Software Spectrum. accessories, 


ellan sails through your hard disk in 
seconds to find all the files containing a piece 
Seedy ee as fast as you can 
scroll down the list, Magellan lets you view 
the contents of each file on your screen. 
Magellan can even launch you directly into 
that application once you've found your place. 

Finding Magellan at our place should 

come as no surprise. After all, Software 


Even if Software Spectrum doesn’t have 
quite what you're looking for, we can often 
help you find it. And purchase it for you ata 
reasonable price. 

So stop searching the world over every 
time your company needs something for its 
PCs. And discover Software Spectrum, in- 
stead. To order or open a corporate account, 
call 1-800-624-0503. 


@SOFT WARE 
DSPECTRUM 


10420 Miller Road « Dallas, Texas * 75238 + 800-624-0503 
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edited by 
Cralg L. Stark 


HIGH ASCII IN WORD 

In the September 13, 1988, Power User 
column, M. David Stone noted that if Su- 
perKey is loaded, Microsoft Word can no 
longer generate special characters with 
the Alt key and numeric keypad. He then 
showed how to set up Word macros to tem- 
porarity suspend SuperKey in order to gen- 
erate the high ASCII characters. 

In fact, there is a much easier way. Su- 
perKey Interprets key combinations such 
as Alt-Home and Alt-PgDn as macros. 
However, holding down the Shift key simul- 
taneously with Alt and then the numeric 
keypad combination overrides this as- 
sumption and gives the same result as if the 
resident SuperKey were suspended. 

Sammy Chan 

West Brockport, New York 


1] £2 Bravo! A few minutes at my sys- 
tem confirmed that holding down 
the Shift key together with the Alt 

key lets you enter high-order ASCII char- 

acters from the numeric keypad not only 
with SuperKey, but with ProKey, Smart- 

Key, Flash-Up, Keyworks, and even New- 

Key, in all of the versions of each program 

that I have. 

A much longer, and mostly fruitless, 
search through the manuals for these pro- 
grams shows that this feature is poorly 
documented—or not documented at 
all—in every case. The ProKey manual 
mentions it in a section called ‘‘Using Pro- 
Key with Other Programs,’’ but only in re- 
lation to Volkswriter. 

There is some logic in holding down the 
Shift key to shift to the numbers on the nu- 
meric keypad. But perversly enough, tum- 
ing on NumLock does no good. You 
should also note, though, that this feature 
applies only to using the Alt key and nu- 
meric keypad. It is not a general-purpose 
skip command that will let you ignore a 
macro and regain the original function of a 
key. Most, if not all, keyboard macro pro- 
grams do include a skip command, but it 
usually requires several keystrokes.—M. 
David Stone 
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@ HIGH ASCII IN WORD: 
Here’s an easy way to 
access the high-order 
characters when you've 


got a keyboard macro 
program loaded. 


@ FILE INSECURITY: Your 
secret WordPerfect 
documents may be fully 
accessible to anyone who 


can unerase a file. 


@ TEMPORARY TABS: How 
to return to original tab or 
other tormatting 
in WordPerfect. 


m= LEANER DISK FILES IN 
WORDPERFECT: Get 
back some disk space by 
saving WordPerfect 5.0 
files without their prefix. 





FILE INSECURITY 

Readers of this column are no doubt aware 
that the DOS DEL command does not 
erase a file's data. For complete security 
you need a program—such as Peter Nor- 
ton’s WIPEFILE—that actually overwrites 
the data. But WordPerfect users probably 
have far greater problems than they imag- 
ine. Because WordPerfect creates copies 
of your document and then deletes the file- 
names, you may not even be able to use 
WIPEFILE effectivety. 

Consider, for example, the “timed back- 
up” feature, which will create a file 
{WP}BACK.1 (or {WP}BACK.2 for docu- 
ment 2). This file Is “deleted” when you exit 
WordPerfect, but its data is still there on 
your disk. You'll find it In the directory with 
WP.EXE, from which it can be recovered 
with any unerase program. 

Further, when you save a document a 
second time, the first copy is simply re- 


named (it changes its extension to BK!) and 
anew copyis written to disk. A third save re- 
names the second and deletes the file- 
name of the first. But you now have three 
copies of the file on your disk. 

WordPerfect partisans will be quick to 
suggest that you can tum off the option. Un- 
fortunately, however, you really can't. if itis 
tumed off, WordPerfect does exactly the 
same thing, though it erases the originai 
filename. Even with all of WordPerfect's 
backup features turned off, after three 
saves you still have three copies of the file 
on-disk. Besides the file itseif, one copy is a 
complete recent backup and can be un- 
erased. Another may not be a complete 
backup, and has no directory entry, but it 
can be found and read with any low-level 
disk editor. 

if you are using WordPerfect's “locked 
file" option, be sure to use it the first time 
you save the file. Otherwise, one or more 
plain-text backup copies will exist. Note, 
too, that the “timed backup” file is not enci- 
phered and Is present on-disk, recoverable, 
and easity read by anyone. 

Since these files—or rather, their file- 
names—are “deleted,” utilities such as 
WIPEFILE can't locate them and over-write 
them. You will need a command (for exam- 
ple, Norton’s WIPEDISK) which will write 
over all "erased data space.” Even in this 
instance there might be some concem that 
portions of your data could be found in the 
unused space of another file's block. 

Joseph H. Noggle 

Wilmington, Delaware 


t} Multiple copies of data from your 
documents remain on-disk until 
those disk areas get reused for an- 

other file. Unfortunately, you have no way 
of knowing when that will occur. If your 
files need to be totally safe from prying 
eyes, perhaps you should simply work 
from floppy disks and lock up the disks 
when they’re not being used. 

As Mr. Noggle says, the DOS DEL and 
ERASE commands do not erase a file’s 
data from your disk. They merely erase the 
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file’s directory entry and mark all of its 
disk space as ‘‘available.’’ Erasing a file is 
like throwing a document into a wastebas- 
ket—if someone is willing to get a little 
dirty, he can retrieve the file. 

The January 3, 1988, release of Word- 
Perfect 5.0 adds a feature that will elimi- 
nate the problem described here. It in- 
cludes an option to save a modified file 
directly on top of the original file. This fea- 
ture was actually implemented primarily to 
help people save large files on floppy disks 
without getting a Disk Full error. But it 
serves as well to avoid having copies of 
your secret data proliferate on-disk. Be 
aware, however, that there’s some danger 
in using this option, since if the power fails 
during a save, you'll lose the file com- 
pletely.—Neil J. Rubenking 


TEMPORARY TABS 

When you change tabs you often know that 
you'll want to return to the original tab set- 
tings later in the document. The WordPer- 
fect 4.2 macro shown in Figure 1 makes 
this conversion easy. To use the macro, 
press Alt-T rather than access the tab 
menu by hitting <Shift-F8><1>. 


| TAB RESTORING MACRO 


<Ctr1-F10> 
<Alt-T> 
<shift-Fé8> 
1 


Line Format 
Tabe 
<FI> 


The macro leaves a copy of your original 
tab settings In the document, together with 
a marker (TAB) showing you where they 
are to be restored. (Obviously, you'll delete 
this marker when you're through with it.) 
You then employ the usual Set Tabs menu 
fo assign your temporary new tab settings. 
The original settings will be restored at the 
marker position in the document. 

C. Michael Bell 

Walla Walla, Washington 


PC The macro in Figure 1 was written 
g § | for WordPerfect, Version 4.2, but 
IEEMI adapting its use to Version 5.0 re- 
quires only minor changes. In WordPer- 
fect, Version 5.0, you enter the tabs menu 
by pressing | and T rather than 1 alone. 
Further, you must press F7 twice to leave 
that menu. With these changes the macro 
works fine with Version 5.0. 

Note that you can use the same tech- 
nique for other formatting commands that 
you want to change temporarily. Simply 
confirm first that accepting the current val- 
ues with F7 or Enter inserts a copy of those 
values in the document. 

It’s hardly worth having a macro to get 
out of your temporary tab settings. Most 
likely it’s simply a matter of moving down 
a line, deleting the marker, and just con- 
tinuing. But if your marker is displaced in 


COMPLETE LISTING 


Begin macro definition 
Name it Alt-T 


Exit tebe menu (inserts current tab eettings) 


Put a marker to remind us where [Set Tab] is 


<Esc>S<Left> 
<Enter> 
<Left> 
<shift-Fée> Line Format 
x Tabs 
<Ctrl-F1@> 
<F7> 


End macro definition 
Exit tabs menu 





Move cursor to left of [Set Teb] 
Insert hard return 
Back up to previous line 


Pe 


Figure 1; This WordPerfect macro puts a copy of your original tab settings and an identifying marker 
into your document so you can retum from temporarily changed settings. 


MARKER REMOVING MACRO 


<Ctrl-Fid> 

<Alt—u> 
<Home><Home><Up> 
<Alt-F2>N”-TAB<F2><F2> 


<Ctr1-Fl> 





begin mecro definition 
Alt-U for UNtab 

to document top 

find the marker end replece with nothing 
end macro definition 


COMPLETE LISTING 


AWA ABE, 
_ 
MAGNET 


Figure 2: After using the tab restoring macro shown in Figure 1, youcan use this macro to remove the 
marker and leave the cursor at that position in your document. 
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the text you might want to use the addition- 
al macro that is shown in Figure 2. It re- 
moves the marker and it leaves your cursor 
in the spot where the marker was.—Veil J. 
Rubenking 


LEANER DISK FILES 

IN WORDPERFECT 

Along with each document, WordPerfect, 
Version 5.0, stores a “prefix” that contains 
font and printer information. This informa- 
tion is needed to make documents inter- 
changeable among different systems run- 
ning WordPerfect. 

Users who must store documents on 
floppy disks will soon discover, however, 
that this additional data often requires an 
additional disk cluster. Documents smaller 
than a cluster may require two clusters. The 
added space requirement of the prefix 
could halve the number of files a floppy disk 
can hold. Since many WordPerfect 5.0 us- 
ers seldom exchange documents between 
systems, this loss of storage capacity 
doesn't benefit them. 

| have found that you can eliminate the 
problem by blocking an entire document 
and storing the block rather than the docu- 
ment. The following macro performs that 
function: 


QaREER er eaaninaseNcss 
{Home } {Home} {Home} {Up} 

{Block} (Home) {Home} {Down} 
{DISPLAY ON} {Save} - 
(PAUSE) (Enter) 


The fix creates some new problems of 
its own, however. For one thing, when 
WordPerfect stores a block, it asks you if 
you want to replace an existing document, 
but it does not store the older version as a 
BK! file. Again, if you retrieve a document 
stored this way into a blank screen, Word- 
Perfect will not use your initial codes. If you 
have used initial codes to make justification 
OFF the default, for example, WordPerfect 
will not pick up that code and will justify 
printouts. 

The solution to this latter justification 
problem is for you to key in a space before 
retrieving the document. In that way, Word- 
Perfect retrieves the document into a blank 
document rather than retrieving it into an 
empty screen. 

Bob Clark, ur. 

Los Angeles, Califomia 


EGY PC MAGAZINE AUGUST 1989 


ii In addition to the printer and font 
| #2 fF? definitions, WordPerfect stores 

style information, graphic images, 
the document summary, and proportional- 
spacing tables in the prefix. When you 
save a document as a block, you lose all of 
those except the graphic images. 

When you make a change that affects 
the prefix, WordPerfect creates a new 
“‘data packet’ and marks the old packet 
for deletion. In versions before the No- 
vember 15, 1988, release of WordPerfect 
5.0, however, this deletion did not always 
take place. The result was that the prefix 
grew bigger and bigger. If you find that 
you are having this same problem, your 
best bet is to upgrade to the latest version. 
If you’ve upgraded and seem to be still 
having the problem, you need to delete 
your WP{WP}.SET file in the WordPer- 
fect directory and go through the setup pro- 
cess once again. 

While you’re waiting for your upgrade, 
however, here’s a technique to create a 
new prefix with no wasted space. You 
would begin by using the same technique 
described above: 

@ clear your document 

@ type one space 

@ retrieve the file 

@ delete the space. 

At this point, the document on-screen has 
no name. It looks just like the document 
you retrieved, but it’s really a fresh, blank 
document that’s had your file retrieved 
into it. I always save this file immediately, 
therefore, so as to get it on-disk with its fat- 
free prefix. 

Retrieving a document this way wipes 
out the previous prefix and gives it a new 
one with your initial codes and default 
printer selections. This can be quite handy 
when you take a document from a cowork- 
er to manipulate on your own system. 
You'll avoid seeing ‘“XYZ123.PRS not 
found’’ every time you load the file.—Neil 
J. Rubenking 


SHARE YOUR POWER 

Tell fellow users your latest technical tips 
for hardware and software applications 
{other than spreadsheets, networks, lan- 
guages, or DOS) through Power User. 
We'll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter on-disk. If you do, please include a 
printed copy. Mail contributions to Power 
User, PC Magazine, One Park Avenue, 
New York, NY 10016, or upload them to 
PC MagNet (see the ‘‘By Modem”’ side- 
bar in the Utilities column). a 





Todays DisplayWrite. 
Word processing that works for you 


on many different levels. 











‘The word processing 
standard, company-wide. 
And worldwide. IBM DisplayWrite® 
word processing can handle any job, at any level, from 
one end of your company to the other. 

Which is why DisplayWrite is a standard from one 
end of the Fortune 1000 to the other. For everything 
from basic text editing to text-and-graphics design. 


For DOS, DisplayWrite writes a 


whole new chapter. For DOS users, 
DisplayWrite 4 Version 2™ now has convenient pulldown 
. menus, and easily handles multicolumn text. 
It works with more than 60 printers, IBM and 
non-1BM alike. There's even a free user sup- 
port hotline. The powerful spell-checker uses 
multiple dictionaries in one pass, a timesaving 
DisplayWrite exclusive. There are optional dic- 
tionaries for legal/medical terms and 17 foreign 
languages. DisplayWrite also works with IBM 
mainframe hosts and LAN environments, in- 
cluding the new IBM OfficeVision/2 LAN series. 





\Z 


Ny 


tl “SN yan SS 
oY? N 


RN 





BN 
BS 


eg \ KH 
o\N\¢ 


3 
wy 







wa 
~ 


we 


DisplayWrite and the power 


of OS/2. For 0S/2™ users, DisplayWrite 
9/2 has all the features above, and more. You 
can multitask, to work on multiple documents 
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Feutin. 


simultaneously. Choose easy menus or speedy 
fast-path commands. Consult online help 
screens anytime. And the optional Composer™ 
Extension adds sophisticated graphics and 


VA . oe page layout features. 

A To get on the DisplayWrite stan - 

XQ dard (or discover how most current 
ie DisplayWrite users can upgrade for 


under $100), call your IBM Author- 
ized Dealer, IBM marketing repre- 
sentative or 1] 800 IBM-2468, 
ext. 126. 

Let today’s DisplayWrite take your 
written communications to the high- 
est level yet. 
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Rec aitie tiee Now you can impress them like never before with your HP LaserJet printer. 
HOW TO MAKE Pr ‘ Because HP and Compugraphic have developed a new selection of disk-based 
Howto make points. scalable typefaces. And with our Type Director software, each face can be 
HOW TO MAKE P* scaled from 4 to 200 points in 1/2 pt. increments. Of course, our new faces work 
pete i seer with your favorite software. Including WordPerfect, Microsoft® Word and Windows, 
ees atone Ventura Publisher and Aldus PageMaker. Best of all, were adding more faces all the 
eee time. So now your documents are limited by only one thing. Imagination. Call 


nar, 1-800-752-0900, Ext. 711Q for your nearest authorized Hewlett-Packard dealer. 








There is a better way. 
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Youre looking at something you wont see a minimum number of menu choices. Context- 
anywhere else. sensitive Help for immediate help with error 

Its called QB Advisor. A remarkable new messages and variables by simply punching a key, 
hypertext electronic manual that can make you orclickinga mouse. Anda built- 
instantly more productive, even if you dont know —_ in debugger that lets you see aa 
the first thing about programming, QB Advisor exactly what your program is _ estas 
actually lets you experiment by cutting and past- _—_ doing, as its doing it. 
ing useful sample programs right into your pro- Best of all, Microsoft Quick 
gramming window. Only Microsoft has it. Only BASIC is packed with enough 
Microsoft could. And its just one of the things youll + power to handle whatever prob- 
learn about new Microsoft® QuickBASIC version 45 —_ Jems drove you to program- 
for IBM° PCs and compatibles. ming in the first place. Fact is, 

Another is the step-by-step tutorial that actu- _it translates your program into executable code at 
ally takes you through every stage of programming _an incredible Se ee lines per minute. 
by working you through a complete program. Microsoft QuickBASIC version 45. If program- 

And.QB Express—the interactive way to ming is the only way out, this is the easiest way in. 
learn all about your programming environment in 
a matter of minutes—not hours. 

Microsoft QuickBASIC also comes with Gas 
Easy Menus that let you develop programs with Making it all make sense: 


, mtiiaeasl 
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For more information call (800) 541-1261. Customers in Canada, br at Outside North America, SN eee © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft 
and the Microsoft logo are regstered trademarks and Making it all make sense is a trademark of Microsoft Corporation. IB! is a registered trademark of International Business Machmea Corporation. 
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DEFENSE AGAINST 

COMPUTER VIRUSES 

Recent publicity surrounding attacks by 
computer viruses indicates just how vulner- 
able most systems can be in certain situa- 
tions. Most methods of detecting and pre- 
venting viral attacks rely on users to 
conscientiously check their software at reg- 
ular intervals, comparing the software's 
current state with a state recorded at an 
earlier date when a given system was 
known to be free of viruses. 

But programmers can help to ease the 
burden for users. Programs can be written 
in such a way thet they are self-checking, 
examining themselves each time they are 
tun, to ensure that no changes have been 
made since they were compiled. Done cor- 
rectly, such a feature can be added without 
imposing undue overhead on execution 
time. 

I've developed a generic self-examina- 
tion method that can be incorporated into 
almost any C program in order to provide 
Protection against a virus that seeks to add 
to or alter the program's code. It works by 
dividing an executable file into a number of 
blocks whose size can be specified by the 
user, calculating a CRC value for each 
block, and embedding the CRC values 
back into the compiled program. Each time 
the executable file is run, it performs a new 
CRC check and compares the values it 
gets at this time with the values that were 
stored in it immediately after it was com- 
piled. If the new CRC values don't match 
the originals, then the program knows it has 
been changed—possibly by a virus. 

The mechanism for doing this works In 
two phases. First, code thet performs the 
CRC check Is included in the program as 
well as an uninitialized buffer of known 
length and structure. Second, immediately 
after the program is compiled, CRC values 
are calculated by a special patch utility and 
written back to the buffer area embedded in 
the executable file. If a program is altered, 
the CRC values it calculates for itself won't 
match those generated by the patch pro- 
gram. 


Languages 


@ DEFENSE AGAINST 
COMPUTER VIRUSES: A 
means of incorporating 
self-checking antivirus 
protection into your 
programs. 


= SPEED UP PROGRAMS: 
Word alignment can 
speed up memory- 
intensive programs on 
$0286 or 80386 
computers. 





I've included the code for the patch utility 
and a sample C source file that illustrates 
what a program needs to do to protect itself 
from alteration. | think you'll agree that it 
provides an elegant solution to a perplexing 
problem. 

Michael Caprio 

Honolulu, Hawaii 


This is a clever way to help pro- 

grams protect themselves against 

"AAGAZINE ‘Sia attacks. It’s not just elegant, 

it’s simple—and it doesn’t require any 
overt action by the user. 

As a means of error detection, Cyclic 
Redundancy Checking (CRC) is statisti- 
cally more reliable than are checksum and 
parity checking methods. Using a 16-bit 
CRC value as these programs do, only an 
insignificant fraction of errors can possibly 
slip through. Thus, it is virtually impossi- 
ble for a virus to alter a program’s code or 
data in such a way that the CRC check 
could be fooled. 

I modified your code somewhat to 
make sure that both modules are written to 
stand alone. Both pro; ATCH.C, 
shown in Figure 1, and NOVIRUS.C, 
shown in Figure 2—include a pair of func- 
tions called crc_update() and crc_finish(). 
In the real world of professional program- 
ming, these routines would probably be 
combined into a single source file, com- 


piled, and then linked into other programs 
to avoid redundancy. Here, I explicitly in- 
cluded them in each source file so that the 
programs will compile and link by them- 
selves. 

Programs that intend to take advantage 
of this method of self-checking need to be 
modeled after NOVIRUS.C. The first call 
this program makes is to the function 
checkQ), which computes CRC values and 
compares them with the values calculated 
at an earlier time. If the comparison un- 
covers no discrepancies, check() returns 0 
to indicate that the file’s integrity has not 
been compromised. A retum value of 3 
means the CRC values don’t match. If the 
check() function cannot find the execut- 
able file on-disk or if the executable file 
has not been initialized with PATCH, it re- 
tums the error codes | and 2, respectively. 
The main() function contained in NOVIR- 
US.C simply examines the value that is re- 
tured by check() and then prints a mes- 
sage accordingly. 

Before NOVIRUS can perform a CRC 
comparison, the PATCH utility must be 
tun with NOVIRUS.EXE as a command- 
line parameter. CRC values are stored in a 
structure named avirus, which is identified 
by the string ‘“CAPRIO\xDF\0”’. In order 
to find where the linker has located avirus 
within the executable file, PATCH simply 
treats the executable image as a flat text file 
and searches until it finds the ID string. 
Once the identifier has been found, 
PATCH knows exactly where to write the 
CRC values. If NOVIRUS is executed im- 
mediately after it is compiled but before 
being massaged by PATCH, it will re- 
spond with the message ‘‘Program has not 
been PATCHed.”’ 

To try these programs out, compile and 
link PATCH.C, then do the same for NO- 
VIRUS.C. Next, at the command line, 
type PATCH NOVIRUS.EXE (assuming 
PATCH is either in the current directory or 
in your path and that NOVIRUS.EXE is in 
the current directory). PATCH will ask 
you for the CRC block length you want 
to use (after telling you what the mini- 
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mum permitted is), then will rewrite NO- 
VIRUS.EXE to include the appropriate 
CRC values. 

Now whenever you run NOVIRUS, it 
will report ‘‘Program is unaltered.”’ It will 
continue to print this message every time it 
is run until it is changed. If you change 
even a single byte in NOVIRUS.EXE 


PATCH.C 


Pinciude <stdio.h> 


(perhaps using DEBUG or a utility such as 
EXEMOD.EXE, which is supplied with 
many of Microsoft’s language products, 
that directly modifies executable file head- 
ers) and mun it again, it will answer with 
‘*Executable has been altered, possibly by 
a virus.’’ Under normal circumstances, 
this would be your cue to attempt to deter- 
mine how and why the program was 
changed. 

You won’t be able to use this method, 
of course, if your programs routinely mod- 


ify themselves for configuration purposes. 
For example, if a program’s default screen 
attributes are stored intemally and a con- 
figuration program modifies the program’s 
image on-disk to change the default, 
check() would detect the change and report 
that the program has been altered. An al- 
ternative—and a better programming prac- 
tice—would be to store configuration data, 
along with any other information that is 
likely to be changed, in a separate file. 
—Jeff Prosise 


COMPLETE LISTING ] 


(ineivde <etring.b> 
Girelude <mallec.b» 


Hefine TRUE 1 
Sdefine False 6 
$defire BLOCKS 26 


street avirus { 
char code($); 
dot bytes; 
resigned long lowors) 
iat cres[BLOcEs); 
) retivin © { “CAPRIO\MOF\S" }5 


rele (int arge, char targv[)) 
{ 
int ore) 
ehar frame[25); 
char ebuff, sbuffp; 
int ji, 2 = 6, 333 
int found = FALSE; /* TRE if patch code found */ 
int beize; f* aire ef crc hirek e/ 
iat reire; /* Amount of date read into boffar */ 
int sector © 6, offset; /* Position of patch code */ 
long fis /* Fite length ¢/ 
Fitz *fn; 


/* Polntere to data buffer °/ 


/* Opan emecetable file fre ceading and writing */ 
af (argo == 2) 
etrepy{ineme, argv(ij)s 
aire { 
priett( "Filename: °); 
qete(fnsms)) 
} 


Af (ife = fopen(fname, *rbe"}) == MULL) { 
peint{("File ost found\o" )3 
exit(i)s 

} 


/* query user for siee af CRC block */ 
£1 @ filelength(fileno(fa)); 
dot 


primt? (*\nriin sles is tld, max kiccks in td\u", £1, BLOCKS}; 
print® (“Lower limit ro bytes per hicck is td\o", £i/BLOcKS+1); 


pristf (°\nEuter number ef bytes per blosk: °)) 
scant (°td°, sheize); 
} while ((beize < ¢1/sLocne+1) |] (beiee > £1)): 


/* vind the atring that precedes the patch eres ¢/ 
bagé @ calloc{1024, sizseofichar))s 
rales « freadibuff, sizeof(char}, 512, fu); 
while (feafjfilere(in)) 6& ifound) { 
sector++; 
reize « freadjébut?(512), sizeofiehar), 513, fn); 
fre joffest]@) affest < 512; effrete+) 
Af (otencup( sduff(offeat), antivin.code, 
atrire(retivir.code;y —= 6) { 
found = TRUE 
break; 


} 
samepy(bof?, abuff(5i2), 512)5 


#* Grerch the iret sector read if patch area oct yet fread */ 
Sf (sfound) { 
wectere+s 
tre (uffeet=8; effeat < reire ~ atrlen(rotivin.cede); offest++) 
Af (etracep(shoff(offent+S12), retivir.code, 
otrien{entivir.code)} == 8) { 
found « TAUR; 
break; 
P] 
d 


Af (found) 

‘ peintf(°xnserting antivirus date...\o\n"); 

alse { 
priotf£(*\nretch eres not found in file\n-); 
prictf(°Mo eotivirus date ineerted\o"}; 
onitil): 

» 


¢* Calculate Cac valres and write them into the executable ¢/ 
tree(bott); 

beff « callec(beire, sizeofichar)); 

rewind(fo)) 


wet 

reine © fread (buff, eizeofichar), buire, fa); 

buffp = beft; 

ere © 0; 

fre (41 © 6; 4% < reine; jie+) 

sre © ero update (cre, *(buffpt+)}) 

ere = orc ¢inlekicrc); 

retivir.crce[j2++) © cre; 

prietf (“CRC fre bleck td was O8dn\o", 42, exe)? 
} while (reire = heins); 


antivin. bytes © beies; 
estivin.loware © (sector~2) * 512 + effect; 
feoek (fo, retivir.lewcre, SEEK_GET)) 
furite{sentivir, sieeeftetruet svirus), 1, £29) 
feloseifo); 

, 


cre_epdate({int crevel, char ere_char) 
t 


Long tap) 
int jis 


tmp = ((lomg;exavel << 6) + crc_char) 
for (42 = 6; fl < 0; firey ¢ 


Herrin & Gaeeteffe8) >> 8); 
2 


ere _finieh{int ers) 


retore(ere_update(ere_updatetars,‘\8*), ‘\0°))5 
, 





Figure 1: The code listing for PATCH.C, which implements a CRC checksum. 


NOVIRUS.C 


finclede <stdio.b> 
include <maiire.b> 


édefies TRUE 1 
édetine FALSE 6 
#defire BLocks 26 


atruet evirue { 


} antivin © { ceArRtO\mor\e° oy] 


eainjint arge, char targv{}) 
4 


print£(*thie shove bow e progran rey perfore m relf-check at atertap\n"); 


print£{°to protect iteelf fron buing infroted by » vires.\n\n")5 


Cas oa) 4 
case Ot 
print? ("Executable in unaltered\e")s 
break; 


cans 12 
peiet?¢-could rot gind execotable\e"); 
break; 





Figure 2: The code model for implementing the CRC checksum routine provided in PATCH.C. 
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386” 


pelieve it. 
bere max price. a 


PM386 @ MINI DESK TOP @ MINI TOWER 


PM 386-25 

© 80386-25 PROCESSOR 

* 2MB DRAM, EXPANDABLE TO 8MB 

© 80387 AND 80287 SOCKET 

© 1.2MB & 1.44MB FLOPPY DRIVE 

® SERIAL, PARALLEL AND GAME PORT* 

* 220 WATT POWER SUPPLY 

* METAL TOWER CASE 

* 101 KEYS ENHANCED KEYBOARD 

* OPTIONAL 22ms HIGH PERFORMANCE 
HARD DISK DRIVE 

© LAMARK «= 34, MIPS « 3.22 

* ULTRA FAST VIDEO SPEED 

¢ 8 EXPANSION SLOT 

¢ MS-DOS, UNIX, OS/2 AND NOVELL ® MS-DOS, UNIX, OS/2 AND NOVELL 
COMPATIBLE COMPATIBLE 


* CHOOSE FROM 2 SERIAL 1 PARALLEL PORT OR 1 SERIAL 1 PARALLEL 1 GAME PORT 
®@ MINI DESK TOP CASE AND MINI TOWER CASE OPTIONAL 


PM 286-16 

© 80286-18 PROCESSOR 

© 2MB DRAM, EXPANDABLE TO 4MB 

© 80287 MATH-COPROCESSOR SOCKET 

© 1.2MB & 1.44MB FLOPPY DRIVE 

® SERIAL, PARALLEL AND GAME PORT* 

© 200 WATT POWER SUPPLY 

¢ 5 BAY AT Jr. CASE 

* 101 KEYS ENHANCED KEYBOARD 

© OPTIONAL 22ms HIGH PERFORMANCE 
HARD DISK DRIVE 

¢ Slo 18.7, MIPS «2.8 

® ULTRA FAST VIDEO SPEED 

¢ 8 EXPANSION SLOT 


WITH ABOVE BASE SYSTEM WITH ABOVE BASE SYSTEM 
PLUS MONOCHROME OISPLAY $ 2 ,099 PLUS MONOCHROME OISPLAY $ 1 ,299 
PM386-25 VIDEO OPTIONS PM266-15 VIDEO OPTIONS 


[weweesoiia [3200 | are | aai9 
SCHOOL INSTITUTIONS AND MAJOR CORPORATION WELCOME TO INQUIRE FOR VOLUME DISCOUNT 





CR 

TERMS & CONDITIONS: ca eras) 30 DAYS MONEY BACK GUARANTEE 

FOR ORDER Z 

WE ACCEPT VISA AND MASTER CARD. NO SURCHARGE FOR ORDER MONEY ORDERS ANO CASHIER CHECKS WELCOME, PERSONAL 


DE! CHE! 5 
CHECKS AND COMPANY CHECKS, ALLOW 2 WEEKS TOCLEARBEFORE SHIPPING. WE ACCEPT P O ‘SFROMCOAPORATIONS AND SCHOOL 
INSTITUTIONS VOLUME USERS AND VARS CALL FOR DISCOUNT PRICE ALL SHIPPING COSTS AND INSURANCE ARE EXCLUDED SALES: 


be APPLIES TO NATIVE STATE, 


OUR PRODUCTS CARRY 1 FULL YEAR WARRANTY ON PARTS AND LABOR ALL SALES ARE FINAL DEFECTIVE ITEMS REPLACED OR 
REPAIRED ATOUR DISCRETION NORETUAN ACCEPTED WITHOUT RMANUMBER ALL RETURN STEMS MUST HAVE ORIGINAL PACKAGING 
SUBJECT TO CHANGE WITHOUT NOTICE. 


PRICE AND TERMS. 





7 a y CALL 1-800-777-1288 1-800-365-7702 
| ¢ M A ».4 NOW AT nattonat CALIFORNIA 
L.A. HEADQUARTERS RETAIL STORE NORTHERN EAST COAST 
8025 DEERING AVE. 11686 VENTURA BLVD. CALIFORNIA NEW YORK 
CANOGA PARK, CA 91304 STUDIO CITY, CA 91604 TEL: 418-365-7700 TEL: 718-786-2001 
TEL: 618-888-8880 TEL: 618-761-8800 PAX: 418-365-5418 FAX: 718-786-2134 
FAX: 616-889-5309 FAX: 618-761-8990 
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PM286 


TOP PERFORMANCE - BOTTOM LINE PRICE 


PM 286-12 

© 12 MHz PROCESSING SPEED 

e 512K DRAM, EXPANDABLE TO 1MB 
{EXPANDABLE TO 4MB OPTIONAL) 

¢ 80287 MATH-COPROCESSOR SOCKET 

¢ 1.2MB FLOPPY DRIVE 

© 200 WATT POWER SUPPLY 

* 5 BAY AT JR. CASE 

* 101 KEYS ENHANCED KEYBOARD 

¢ OPTIONAL HIGH PERFORMANCE 
HARD DISK DRIVE 

© Sle 13.2(1 WAIT), SI = 15.8(0 WAIT)* 

© ULTRA FAST VIDEO SPEED 

* 8 EXPANSION SLOT 

e MS-DOS, UNIX, OS/2 AND NOVELL 
COMPATIBLE 


+ 0 WAIT OPTIONAL 


% VGA OPTION IS 1024X768, 18 BIT, 256KB EXPANDABLE TO 512KB 


WITH ABOVE BASE SYSTEM 
PLUS MONOCHROME DISPLAY 


$795 





CALL FOR 386-20, 386-16, 286-10, 
286-8, AND 8088 SYSTEM 
DISCOUNT PRICE! 


ADD ON CARD SPECIALS 


UNIVERSAL FLOPPY CONTROLLER FOR 
1.44MB, 1.2MB, 720KB, 360KB DRIVES $40 


EGA GRAPHIC CARD (640X480) 110 
VGA GRAPHIC CARD (1024x768) 225 


16 BIT, 256KB EXPANDABLE TO 512KB 


MULTISCAN VGA MONITOR 
COMPATIBLE WITH NEC MULTISYNC I 


VGA DISPLAY COMBINATION 
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case 21 
prietf(°Executabin bue not beea FATCHed\n"): 
hreak; 

cose 31 


A€ ((bytecenet >= lowerc) e@& (hytecount <= highere)) { 


buftpess 


era © ere_update (ere, ‘\8'); 


, 
printf£( "Executable hee bees eitered, poseibiy by # virue\e"}, elee 
ere = cre_update (ere, *(buffpts))s 


exit(1): 


? 


ere © cro finieh(cra): 
if centivir.erce(jze*] t= exc) { 


chacge = TRUE; 


breek; 
, 


eheck(cher «argy|}) /* Function eelled te perfare tim CRC check */ 


t 
iat cre; 
cher *buff, *buffps 
int 32, 32 © 8; 
dot ehange = FALSE; 
int reiee; 
leng fi: 
PILE *fn; 
Bnsigned leng bytecount © 8; 


(* Pointers to dete buffer */ 
fe TRUE 1f file eltered «/ 
(/® Fite legth */ 


#* Fesitlon im file */ 


ensigned leng lowcre, bighcre: /* Position of arees patched °/ 


7* Open executable file for reading */ 
Af (1 fm © fepentargy(@], *rb-)) |= NULL) 
satan iy? 


J* Return erser cede 1f PATCH utility heno‘t bees run */ 
4£ (entivir.erca(2] ©° 0 44 antivir.erce[2] == 6) 
reture(2): 


fe Celeulate and compare the CAC vaices 0/ 
lee(entivir.bytes, siseof(char)); 
etivir.lewere + elzeof(eativir.cede) + t; 


freed (buff, elzeeficbar), antivir.bytes, fn): 


for (2 © 0; 41 < reise; jits) { 
bytecount++; 


























Western Digital’a EtherCard PLUS 
performs faster thsn others in sll 
systema and thrives as PC system 
clock speeda increase. Each month 
brings announcemants of PCa with faster 
clock speeds. It’a Important to select a LAN 
adapter that can not only keep up, but one 
whose performsence Is enhsnced by tha 
higher capabilitiaa of the faater systems. 
Western Digital's EtherCard PLUS edept- 
ers hsve far higher throughput than other 
Ethernet adaptera with an 6-bit PC bua 
Interface. tn a network using a Compaq 386 
20MHz server, the Western Digital Ether- 
Card PLUS sdaptera sra over 30% faster 
than other 6-bit adaptera and over 50% 
faster then most. 


* SHARED MEMORY. Network data Is buff- 
ered in sn on-board 8 or 16 Kbyte RAM 
Mamory that ia ahered with the PC network 
software. Thia “shared mamory Interface” to 
the sdapter board la much faster on mod- 
em PCa than interfaces using DMA or VO 
porl sccess. Since no DMA channals sre 









/e Mmeuet af date read lato buffer */ 


} whlle (reise == eativir.bytes): 


freeibuff); 
fcleae(fo); 


fe Retere 8 if file ie on, 3 if it bes heen eiterad #/ 


Af (change) 
Feturn(3}) 
eiee 
reture(@}; 
r 


ere_updetecint ereval, char ere_cbar) 
{ 


long tap: 
int jl: 


tmp = ((lengperevel << 8) + erc_char; 
tor (jl = 0; j2 < Os ft40) ¢ 


} 
Fetura( (tmp &@ OxOOTELLOG) >> 85; 


ero_fIniebtint cre) 
t 


vetura(ere_update(erc_updategerc.“\8"), "\Ot)5s 


’ 


YOU CAN'T JUDGE AN ETHERNET CARD BY ITS SIZE 


ETHERCARD PLUS™ IS A SMALL CARD WITH SUPERIOR PERFORMANCE. 


used, multiple EtherCard PLUS adspters 
may be Installed In one server without con- 
Hlicting with other boards or with each other. 


+ HtGH PERFORMANCE NETWORK CON- 
TROLLER. Tha Etharnat controller chip 
used In the EtherCard PLUS sdapter is an 
Intalligent coprocassor that handles most 
networking processes without sny PC inter- 
vention. These tasks Include receiving snd 
storing muitipla data tranamissions In the 
on-board shared buffer RAM. It also man- 
agaa the contention that can result from 
hundreds of ststions transmitting on a 
haavily-loaded Ethernet network. 


* RESOURCE ARBITRATION. Special cir- 
cuits enhance throughput by allowing the 
Ethernet controller chip and tha PC to have 
simuitaneoua high-apeed accaaa to the 
on-board buffer RAM with minimsi conflict. 
Thia lets the PC software move stored data 
on and off the board without Interfering with 
tha concurrent reception or transmission of 
New data on the network. 
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* REDUCED WAIT STATES. A PC bua inter- 
face designed to accommodate high speed 
(25MHz snd up) ‘286 and ‘386 based serv- 
ars aiiows EtherCerd PLUS to oparata 
with fewer PC wart states than other boards. 


EtharCerd PLUS performanca Is Inveri- 
sbly tha best overall. Although the features 
of verious other LAN adspter boards may 
appear to be the seme, Western Digital's 
selection and implementation of EtharCard 
PLUS features haa reaultad in a truiy 
unique and exceptional Ethernet PC adapt- 
er board. 


Western Digital EtherCard PLUS, plus Dyna 
Computer'a state-of-the-art 33Series™ 
368 Microsystems give you the super high 
performsnce server snd workstationa you 
require. Judge for yourseif—try an Ether- 
Card PLUS today. 

DYNA COMPUTER 

3081 NORTH FIRST ST. 


SAN JOSE, CA 95134 
(408) 943-0100 « FAX (408) 943-0642 


Western Digital EherCard PLUS is 6 trademark and Western Digital is e registered trademark of Western Digits! Corporation. Compaq ia e registered trademark. 
of Compaq Computer Corporation 386 is # trademark of Intel Corporation 33Series ia @ trademark of Dyna Computer inc 
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The power and performance of 
big system CADD... MicroStation Mac 


Intergraph introduces MicroStation Mac — 
microCADD software merging the power of 2D/3D 
engineering design software with the ease of the 
Macintosh user interface. 


Multiple-screen graphics 

MicroStation Mac supports a maximum of eight 
separate views of a design. These are resizable and 
can be placed on any of up to six graphic screens, 
the maximum supported by the Macintosh. This 
allows for better display flexibility, resulting in 
more productivity and less design time. 

Reference files 

MicroStation supports 2D and 3D design and 
reference files so a user can attach up to 32 design 
files to the current file for reference. Reference files 
can reside locally or be accessed remotely over a 
network, thus allowing users working on the same 
project to view all the files simultaneously. 


Fully Intergraph-compatible 

Files are maintained in the same binary format 
on every platform so that MicroStation/IGDS files 
can be freely transferred between the VAX, PC, 
Intergraph workstation, and Macintosh with no 
translation required. 


With over 450 commands and features to meet your 
design needs, MicroStation Mac exemplifies the 
most complete functionality of any CADD package 
available for the Macintosh, making MicroStation 
Mac your best choice for design needs. 

For further information on MicroStation and 

the Intergraph Education Center and Reseller 
programs: in the U.S., call 800-345-4856; in 
Alabama only, call 800-345-0218; outside the 

USS., contact an Intergraph sales office. 


INTERGRAPH 
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Intergraph 1s a registered trademark of Intergraph Corporabon MicroStation is 
8 tradernark of Kentiey Systems Inc , an Intergraph affiliate Macintosh is & registered trademark of Apple Computer, Inc 
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SPEED UP PROGRAMS 
Compare the operation of the program 
SLOWFAST.PAS (Figure 3) with variables 
/ and j. The byte variable b causes j, de- 
clared just after it, to be at an odd address. 
The result is that on an 80286 computer, 
the program runs 25 percent slower using / 
than using/. 

Because the 8088 accesses memory 1 
byte at a time, there is no difference in the 
two variables running on such a computer. 


SLOWFAST.PAS 


{$A-} {Dalete this lina for TP4} 
PROGRAM SlowFast; 


The 80286 accesses memory one word at 
atime, and a Longint variable at an odd ad- 
dress adds two memory accesses each 
time we use it. 

The same problem can also appear 
when declaring loca! variables in a proce- 
dure or a function. If the total number of 
bytes allocated is odd, Turbo Pascal will, of 
course, decrement the stack pointer by an 
odd number, causing the stack to misalign. 
So all procedures that are called by this 
method are slowed until another procedure 
realigns the stack. 

Patrick Lanz 

Lausanne, Switzerland 


COMPLETE LISTING 


(* This program is usad to demonetrate how 


a program can be slowad with data 

misalignmant on a 16-bit computar.*) 
USES Dos; 
CDNST 

oddavan +: ARRAY(Boolaan} of string[4} = 

(‘EVEN’,’DDD '); 

VAR 

Start, Elapsed : LongInt; 

i, EmptyLoop : LongInt; 

bo: byta; 

j : LoogIot; 


FUNCTIDN timai@@ths : LongInt; 
VAR H,M,S,F : Word; 
BEGIN 
GatTima(H,M,S,F); 
Timal#bths t= ((C((Longrnt(H) #60) +My * 60) + S) * 100) + F; 
END; 


{$IFDEF VER49} 
PROCEDURE Neutral; 
BEGIN END; 


PROCEDURE Slow; 
VAR b : Byta; 
BEGIN Neutral; 


PROCEDURE Fast; 
BEGIN Nautral; 
{SENDIF} 


BEGIN 
WritaLn(‘Dffset of i, 
WritaLn('Dffeat of j, 
Start := Timelddthe; 
FDR i r= 1 TO 1090902 DD {nothing} ; 


*,ofs(i},’ is ‘,oddavan{odd(ofs(i}}}}3 
*,ofe(j),' is ',oddavao[odd(ofs(j)}}}}; 


Elapsed := Timel@@ths-Start; 

EmptyLoop := Elapsed; 

WritaLn('Time using i: ‘, Elapsed DIV 160,’.', Elapsed MDD 100); 
Start := Timeiddths; 

FDR j := 1 TD 1800098 DO {nothing} ; 

Elapsed := Timel#@dths-start; 

WritaLn('Time using j: ', Elapsed DIV 189,‘.‘, Elapsed NDD 188}; 
{SIFDEF VER49} 

Start := timaidsths; 

FDR i := 1 to 10968909 Do fast; 

Elapsed 3= timeisOths - Start - EmptyLoop; 

WriteLn(‘Time using fast: ‘, Elapsed DIv 100,'.‘, Elapead MDD 160); 
Start := timel1ddths; 

FDR i := 1 to 10990009 DD slow; 

Elapeed := timel#@the - Start - EmptyLoop; 
WritaLn('Time usiog slow: ‘, Elapsad DIV 100,‘.', 
{$ELSE} 

WriteLn(‘No stack tast -- TP5 aligns tha stack avan with {$A-}'}:; 
{SENDIF} 
ND. 


Elapsad NDD 190}; 


Figure 3: Operations on word-aligned variables are faster, as this program demonstrates. 
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| V ny Starting with Version 5, Turbo 

f?} Pascal word-aligns variables by 
Bs default. To see the effects of mis- 
alignment, you'll have to set the {$A-} 
compiler directive, which tums alignment 
off. The stack problem simply does not oc- 
cur, because Turbo Pascal Version 5 al- 
ways allocates an even number of bytes. If 
you're still using Turbo Pascal Version 4, 
this program demonstrates one more rea- 
son to upgrade. 

The time that is saved by word align- 
mentis relatively slight compared with the 
total runtime of a program. On my 386 ma- 
chine the non-aligned case takes 30 per- 
cent longer for a million repetitions—but 
that’s 30 percent of 3 seconds. Optimizing 
your code in other ways may well be more 
fruitful. 

If you do decide your code could bene- 
fit from alignment, look for odd-sized 
variables. The only common variables 
with odd lengths are the 1-byte scalars 
such as Byte, Char, Boolean, and enumer- 
ated types, string types of even length, and 
some set types. Arrays or records contain- 
ing an odd number of odd-sized items will 
also be odd-sized. You should watch for 
these, and pad your declarations with dum- 
my variables if necessary to regain align- 
ment. Also, you should use Integers rather 
than bytes whenever possible, and declare 
string types with odd lengths. In order to 
test whether you've been successful, 
check the offsets of your variables using 
“Ofs’’. Now it's time to make the real 
test: is the program actually any fast- 
er?—Neil J. Rubenking 


ie PRODUCTIVITY TIP 
Instead of typing the same object 
| file names repeatedly each time 
you run LINK, put the file names in a RE- 
SPONSE file. Then you can tell LINK the 
name of the file by using an at (@) sign, 
for example: 


‘Etwm /options @filename = 


SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers. We'll pay you $50 or more 
for any tips we print, plus an extra $25 if 
you submit your letter on-disk. If you do, 
please include a printed copy. Mail contri- 
butions to Languages, PC Magazine, One 
Park Avenue, New York, NY 10016 or 
upload them to PC MagNet (see the ‘‘By 
Modem”’ sidebar in the Utilities col- 
umn). i | 


SEND AWAY FOR 
YOUR VERY OWN 
COMPUTER STORE. 


‘Wa'ns Tunes Wim: You, Ca: 


When you buy a Xerox Corporation. 
computer, about 35% - f If you read our ad in the 
of your money goes to back of this magazine, 
the store. it will tell youa lot 

But we'd much rather more about the systems 
see your money go to we offer. And the service 
somebody who deserves we put behind them. 


it a lot more. So if you'd like a much 


You. 


more intelligent way to 
~ . ® 
So we give youa 


olavh evens buy a personal computer, 
completely different pditestenita stad have a look at our ad. Or 
kind of computer store. acbuski ving "ap eaitcenMWas Be call us at 800-426-5150, 

The Dell Computer Or send us the card on 
Store. : this page. 

Instead of a crowded, DELL And we'll send the 
high-overhead show- ss best computer store 
room, you get our brand But there’s a lot more to it you've ever seen. 
new 44-page catalog. Which than saving money. We offer One you don't have to 
gives you a full line of 386" you the most complete service set foot in. 
and 286 systems, printers, and support in che industry. Te 
peripherals, software, and Including a 30-day money- D) E LL 
accessories. back guarantee. A toll-free COMPUTER 

< . : i. CORPORATION 

And since you buy direct technical support hotline. —— 
from the manufacturer, you save Self-diagnostic software. And 800-426-51 50 
about 35%. next-day deskside service from FOR DELL IN CANADA, CALL 800-387-5752. 

©1989 Defi Compuer Corporanon. 386 16a trademark of Irwet Corporanon. 4 Sernce in remote lacanons will incur additional travel charges. 
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Accounting Software 
So Sophisticated It Even 
_Lets\ou Multiply 
















. ¥ 
\ 
QU business will get off 
~ 08 Jackrabbit start with ACCPAC* Easy: 


The simple truth is, the business of Finally, our powerhouse, ACCPAC 
business is to grow.The sad truth is, Plus offers predesigned, off-the-shelf 


As your business grows by leaps and bounds, - the most sophisticated breed 
move up (0 ACCPAC BPE of business is handled by ACCPAC* Plus. 





most accounting solutions for a wide variety of 
software can'thandle —_ businesses. Rated “best in its class” 
that. Built-in by /nfoWorid, Plus offers the ultimate 
obsolescence seems in control. 
to be a standard And we offer even more. 
feature. Like significant rebates for the 
Which isoneofthe | ACCPAC software you already own. 
a most compelling And the stability and support that 
reasons to consider the ACCPAC’ line. come from the world’s leading 
Because it is peeely that: a line. ay sit ae software company. 
A smooth, efficient path for expansion. Call 1-800-531-5236. In Canada 
Allowing you to transfer data when call 1-800-663-6904. 
you trade up. We'll tell you more about ACCPAC, 


The starting pointis ACCPAC Easy, _— our rebate program and what we can 
our primer. Offering “excellent audit trail do for your business. Namely, help 
features,’ according to Software Digest. it grow. 

And here’s where you trade up to: 
our five module workhorse, BPI 
Accounting. PC World calls BPI “an 
outstanding value?’ ©1989 Computer Associates Intemnational, Inc. 1240 McKay Dr, San Jose,CA 95131 
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Tonya Fizzo 


INCREASING THE 
DOS ENVIRONMENT 
| have a PC-XT running DOS 3.2. My envi- 
ronment space has been depleted. I have a 
very long path string and I'd rather not cut it 
down. Is there any way to increase the envi- 
ronment space? 

David Kindier 

Brooklyn, New York 


By default, DOS will allocate 160 
bytes for the environment. If you 
iets use a long PATH statement or if 


you use many environment variables, you 
can easily run out of room. Fortunately, 
the amount of memory that DOS 3.2 allo- 
cates for the environment can be easily 
changed by using the SHELL statement in 
your CONFIG.SYS file. The syntax of the 
statement is 


‘SHELL=[¢r)(path]ComunD.com /P /E:0 | 


where d: and path indicate the location of 
COMMAND.COM and n specifies how 
many bytes to allocate for the environ- 
ment. You may specify a value for n from 
160 to 32,768 bytes. The /P option tells 
DOS to load and execute your AUTOEX- 
EC.BAT file. Include this statement as the 
first line in your CONFIG.SYS file. 

If you boot off a hard disk that is drive 
C: and want to allocate 512 bytes for the 
environment, use the following statement: 


“SHELI=c:\ComMAND.cOM /P /E1512 


For a more thorough discussion of all the 
options (both documented and undocu- 
mented) for the DOS command processor, 

COMMAND.COM, see the April 26, 

1988, issue’s PC Tutor. 


EXPANDED MEMORY AND 
WINDOWS 

| have a Compag Deskpro 386S computer 
with 2MB of RAM and want to use expand- 
ed memory with Microsoft Excel, Version 
2.1. When I attempted to install the Com- 
paq Expanded Memory Manager (CEMM) 


Tutor 


@ INCREASING THE DOS 
ENVIRONMENT: DOS’s 
environment space may 
be increased to allow 
long path statements. 


= EXPANDED MEMORY 
AND WINDOWS: 
How to convince 
Windows to recognize 
your 386 expanded 
memory driver, and the 
ins and outs of upgrading 
to Windows/386. 





as a part of the Exce/ setup program, I gota 
message that CEMM is not compatible with 
Excel. 

When I called the Microsoft technical as- 
sistance peopie, one person told me it was 
compatible, but another person said it 
wasn't. 

What options do | have if | want to use 
extended/expanded memory with Excel? 
Should | invest in Windows/386? 

Hugh Humphreys 

Denver, Colorado 


PE The problem you ran into during 

the Microsoft Excel setup is a prob- 
eM lem not with Excel but with the 
runtime version of Windows that accompa- 
nies it. One of the niceties of Windows is 
that it handles memory management so 
that programs written for it don’t have to 
and so that you don’t have to reconfigure 
your system every time you install another 
Windows application. 

The version of Windows provided with 
Excel, Version 2.1, is a runtime version of 
Windows/286, Version 2.1. Unlike older 
versions of Windows, this one allows 
you—in fact strongly encourages you-to 
use the first 64K of your system's extended 
memory to expand the 640K of usable 
DOS memory. You do this by including 


Microsoft’s HIMEM.SYS driver in your 
CONFIG.SYS file, a step that the setup 
program will actually handle for you if you 
so choose. 

In fact, the setup program so strongly 
encourages you to use the HIMEM.SYS 
driver that it will refuse to finish installing 
itself if it spots anything in your CON- 
FIG.SYS file that might try to occupy the 
same 64K of extended memory—in your 
case, CEMM.SYS. 

This version of Windows includes driv- 
ers for four popular expanded memory 
boards that allow the boards to get along 
with HIMEM.SYS. Unfortunately, it does 
not include a similar driver with which to 
replace CEMM.SYS. 

Fortunately, there is an easy way 
around your problem. In a nutshell, it in- 
volves tricking Windows into believing 
that you’re not using CEMM. 

First, play along with Windows and re- 
move the offending CEMM.SYS line 
from your CONFIG.SYS file. The easiest 
way to do this is to rename CONFIG.SYS 
to CONFIG.BAK, or anything other than 
CONFIG.SYS. Make sure to reboot your 
system, and then begin the installation rou- 
tine again. When the setup program asks 
you whether or not your system has ex- 
tended memory, answer no. Otherwise, 
Windows will automatically install HI- 
MEM.SYS and you won’t be able to use 
CEMM. 

Once you've completed the setup pro- 
gram, reinstall CEMM.SYS into your 
COMFIG.SYS file. If you renamed the file 
as suggested above, simply change its file 
back to CONFIG.SYS. After rebooting, 
start Excel and click on the About option of 
the Help menu. The pop-up window 
should show that your expanded memory 
is alive, well, and 

As I indicated earlier, Windows net 
Excel—handles the memory management, 
so this exercise in deceit should work in 
similar circumstances with other Windows 
applications as well as with any expanded 
memory emulator that conforms to LIM 
3.2 or 4.0. 


AUGUST 1989 PC MAGAZINE 





PROTECT 
YOUR COPIES 


Make your collection af PC Magazine 
a handsome addition to your affice or 
hame—and protect and organize your 
copies for easy reference! 

PC Magazine Binders and Cases are 
made af durable, luxurytook leather- 
ete aver quality binder board. Custom 
desired ‘ar PC Magazine, every 
arder receives FREE transfer fail fa 
mark dates and volume numbers. 


FOR FAST SERVICE CALL 
TOLL-FREE 1-800-972-5858 


MAGAZINE peal 


a 
ie 


Store your copies for 
individual reference. S79: $795 
each; 3 for $21.95; 6 for $39.95. 





| do Jesse Jones Industries 
499 East Erie Avenue Philadelphia, PA 19134 
Please send (I Binders 0 Cases Quantity 
| Payment enclosed S. Add $1 per 
| binder for postage & handling. Dunes dress 50 
I per case/binder ordered, US currency only.) 
Chorge my: A 
| iAeea§ Vio CMC. (Minimum order $15.) 
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Windows/386 

Now that you know a way around this 
problem, you may be wondering why the 
folks at Microsoft created it in the first 
place. Again, it can be viewed as a matter 
of *‘encouragement.”” While HIMEM is a 
wonderful feature for users of 80286 ma- 
chines with a little extended memory, 386 
users can put their extended memory to 
fuller use. As you no doubt noticed during 
the Excel setup routine, Microsoft advises 
you to use Windows/386 if you have a 386 


—EE 

| All memory 
installed in a 386 
or 386SX machine 
should be either 
conventional or 
extended memory: 
the 386 chip 
includes its own 


memory paging 


capabilities. 





machine. If you ignore the advice, it treats 
your machine as an AT, with all the limita- 
tions of the 80286. In effect, Microsoft is 
telling you to use software written espe- 
cially for the 386 if you're using a 386. 

Microsoft’s advice has its good and bad 
points. The greatest attraction of a 386SX- 
based machine—like your Deskpro 
386S—lies in its ability to run software de- 
signed for the 386, and you probably 
should be taking more advantage of it. 
However, Windows/386—as well as other 
386 multitasking environments—might be 
more software than you bargained for. 
(For a comparative review, see ‘‘When 
One PC Equals Four: 386 Multitasking 
Environments,’’ PC Magazine, February 
28, 1989.) 

All memory installed in a 386 or 386SX 
machine should be either conventional or 
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extended memory: the 386 chip includes 
its own memory paging capabilities, mak- 
ing expanded memory boards unneces- 
sary. When you run an expanded memory 
manager like CEMM, you're simply using 
extended memory to emulate expanded 
memory. Windows/386 takes care of this 
chore for you, eliminating the need for a 
separate expanded memory emulator, and 
provides many new capabilities of its own 
by tapping the power of the 386. 

One of those capabilities is true multi- 
tasking. Windows/386 can multitask even 
plain old DOS applications by tucking 
them away in their own virtual 8086 ma- 
chine, using as much as DOS’s 640K 
RAM limit per machine. The environment 
can also provide LIM 4.0 expanded mem- 
ory to DOS applications that need it. 

Of course, Windows/386 will multitask 
applications written specifically for Win- 
dows—like Microsoft Excel and Aldus 
Corp.’s PageMaker-—in its own 640K 
RAM block of memory, provided plenty 
of extended RAM is left over for LIM 4.0 
emulation. 

All this sounds great, and it is if you 
have a real need for multitasking and use 
Windows applications much more often 
than not. If, however, Excel is the only 
Windows application you use frequently, 
Windows/386 might be more trouble than 
it’s worth. Windows/386 demands so 
much control over your system’s resources 
that you'll need two versions of CON- 
FIG.SYS—a minimalist version to load up 
when you want to run Windows/386, and 
another for straight DOS that includes your 
virtual disk driver, expanded memory 
driver, and other drivers. Of course, you'll 
have to reboot to reactivate the appropriate 
version of CONFIG.SYS when you go to 
or from Windows/386. In short, if Excel is 
the only Windows application you will run, 
you are probably better off running Excel 
under its runtime Windows version. 
—Min Jones 


ASK THE TUTOR 

The Tutor solves practical problems, ex- 
plains points of general interest about us- 
ing your hardware and software more pro- 
ductively, and answers basic questions 
about DOS and systems in general. To see 
your questions answered here, drop a line 
to Tutor, PC Magazine, One Park Ave- 
nue, New York, NY 10016, or upload 
them to PC MagNet (to join, see the ‘‘By 
Modem”” sidebar in the Utilities column.) 
We're sorry, but we cannot answer ques- 
tions personally. | 
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Why build a printer 
you can stand on, when 
all it will ever carry is 

a full office workload? 


The answer is reliability. 


We built the best track record in the industry 
by demanding a lot more from our products 
than you ever will, OKIDATA engineers call this 
“championship specs.” Over 3 million 
OKIDATA users call it rugged reliability. And it 
shows in the quality and performance of every 
printer and modem we make. 


You can see it in our new 300 series of 9-pin 
and 24-pin printers. Their speed, print quality 
and sheer versatility can carry a ton of paper- 
work. With day in, day out reliability. 
OKIDATA wouldn’t have it any other way. 
Why should you? 
Call 1-800-OKIDATA for the dealer near you. 
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OKIDATA 


an OKI AMERICA company 


We put business on paper. 





How UDS squeezes more 
out of the V.32 standard 


Belleve it! In the hands of UDS 
engineers, the V.32 standard means 
alot more than 9600 bps, full-duplex. 

Every UDS V.32 Is fully compliant 
with the CCITT recommendation, but 
that’s only the beginning. Model 
V.3225, the latest in the UDS V.32 
famlly, offers /ots of extra features. 

First of all, there's MNP level 5, the 
data compression/error control tech- 
nique that Increases data throughput 
by as much as a 2:1 ratio. In other 
words, a UDS V.3225 can give you 
full-duplex error-free communica- 
tlon at 19.2kbps! 

When your dedicated line goes 
down, V.3225 Is the ideal dial back-up 


Created by Daynes/Hall, Inc., Winter Park, Florida 


solution. It even checks the dead 
line periodically and switches back 
to It as soon as It's avallable. 

Then there's V.22 bis operation; 
if your V.3225 recelves a call at 
2400 bps, It automatically drops 
to that speed, and full-duplex com- 
munication goes on. 


_ ial 


V.3225 


QUANTITY ONE PRICE: 


$1145 
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Got a real data density problem? 
The card you get In your free-standing 
V.3225 can be plugged directly Into 
the Universal Data Shelf” giving you 
as many as 16 channels in a stan- 
dard 19- or 23-Inch equipment rack. 

To learn how the V.3225 can 
squeeze more from your datacomm 
system, contact Universal Data 
Systems, 5000 Bradford Drive, 
Huntsville, AL 35805. Telephone 
205/721-8000; FAX 205/830-5657. 


Universal Data Systems 


@) maronota neo. 








by 
Frank J. Derfler, Jr. 


LAN ADAPTER CARDS FOR PS/2s 
The computer experts in our organization 
are pushing us to buy IBM PS/2s. Since our 
department wants to Install a local area net- 
work, we are concemed about the availabil- 
ity of LAN adapter cards that are compati- 
ble with the PS/2s’ Micro Channel 
architecture. What types of cards are avail- 
able for PS/2s? 

Paul Cunningham 

Boise, Idaho 


the IBM's strong effort to promote 

 } Micro Channel architecture is pay- 

ing off. 3Com, along with many 

other companies, markets Micro Channel 

adapters for Ethernet and Token-Ring con- 

figurations. A smaller number of compa- 

nies, including Pure Data, are marketing 
Micro Channel ARCnet cards. 


LESS IS MORE 
l enjoyed your recent review of 3+ Open 
LAN Manager (“Building Workgroup Solu- 
tions: 3Com’s 3+Open LAN Manager,” 
PC Magazine, February 28, 1989), but | 
was surprised to read that NetWare did not 
use all the available RAM in the server 
when the benchmark tests were run. 
Shouldn't the excess RAM have been used 
for file caching? And why Is it that upgrading 
the RAM in Novell servers does not always 
lead to an appreciable increase in perfor- 
mance? 

Scott Feuless 

(via CompuServe) 


PC Quite simply, NetWare does not 
benefit from having over 2.5MB 
aes of RAM in the server. If the cache 
is too large, file management software can 
spend more time loading, searching, and 
unloading the cache than it does delivering 
data to the application programs. This has 
a deleterious effect on performance. 

The effectiveness of a disk cache in a 
file server always depends on how the ap- 
plication program asks for data. Most PC- 
based applications simply do not load 
enough sequential data to use a huge server 


Connectivity 


Clinic 


@ LAN ADAPTER CARDS 
FOR PS/2s: Micro 
Channel adapter cards 
are available from several 
sources. 


@ LESS IS MORE: A large 
cache In a file server 
hinders performance. 


@ SPECIFYING ENOUGH 
FILES: Some installation 
programs may need to 
Cee CROCE RUC UR UL) 
DOS default allows. 


@ THE LAST MODEMS 
YOU'LL EVER BUY: 
Some new modems 
combine two standards 
emeduirbe cain 


B INSTALLATION COSTS: 
What can you expect to 
pay to wire a LAN? 


@ FIBER-OPTIC AND 
TWISTEOD-PAIR CABLES: 
Alternative wiring plans 


for LANs are costly but 
offer several advantages. | 


cache. The algorithms used to manage the 
cache are more important than its size. As 
our benchmark tests consistently show, the 
NetWare cache management scheme 
works very well. 





SPECIFYING ENOUGH FILES 
We recently ran into a problem with Exce- 
lan's networking software. It won't install 
properly unless the statement FILES = 20 
appears in the CONFIG.SYS file. Appar- 
ently you only need FILES = 20 to install 
the program, not to run it. Why? 

Ron Glassman 

Denver, Colorado 


PC I ran into exactly the same problem 
with Excelan’s LAN Workplace 
Ges for DOS. \t seems that many of us 
have a tendency to type INSTALL first 
and read the book later. In its default, DOS 
will handle eight open files at one time. 
Excelan’s installation program needs to 
open more than eight files simultaneously 
while configuring the software. Unfortu- 
nately, if the installation program fails, it 
doesn’t tell you why. Manufacturers work 
hard to prepare documentation and hope 
we’ll read it, but they shouldn’t assume 
that we will! 


THE LAST MODEMS 
YOU'LL EVER BUY 
The ads for new modems are confusing. 
Some ads for V.32 modems discuss only 
9,600-bit-per-second operation, while oth- 
ers display modems that claim to follow the 
same standard but offer 9,600, 2,400, and 
1,200 bps. Are they all the same? 

Steve Rigney 

Oxford, Georgia 


PE V.32 is a communication standard 
| that covers 9,600-bps full-duplex 
suis data transmission. Last year, sev- 
eral companies released 9,600-bps mo- 
dems compatible with this standard. In the 
last few months, many companies, includ- 
ing Universal Data Systems and Racal- 
Vadic, have introduced modems that com- 
bine the V.32 standard with the V.22bis 
standard for 9,600, 2,400, and slower op- 
eration. I refer to these modems as ‘“‘the 
last modems you'll ever buy”’ because 
they make optimal use of both voice phone 
lines and the PC’s serial port. 

Modems from competing companies 
will work together under good phone-line 
conditions. There is no guarantee, howev- 
er, that modems from different companies 
will cooperate with each other when they 
have to negotiate a ‘‘fall back’’ to slower 
operation under poor line conditions. 
Therefore, it makes sense to buy a high- 
speed modem that supports both the V.32 
and V .22bis standards. 
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INSTALLATION COSTS 
lam planning to install a LAN for our com- 


tractors, or ones that know how to wire To- 
ken-Ring. I won’t try to estimate labor 
costs, which are affected by locale and the 
availability of knowledgeable contractors. 

Companies often elect to have their 
own computer resource people plan and 


even install LAN cabling with the help of a 
licensed electrical contractor. Involving 
your own people in LAN wiring can save 
money, avoid mistakes, and facilitate ex- 
pansion. 

To get a copy of the INMAC catalog, 


pany and | need some information about 
the costs of various wiring schemes. We 
are remodeling the building and can put in 


contact INMAC at P.O. Box 58031, Santa 
Clara, CA 95052-9941; (408) 727-1970. 


SETS comoanceotennoe [Enea 

la Sal their own computer Daa oar si er nd 
POG OE OPO people plan and even E aiieolk ising coumteani ht 
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lists bulk, nonplenum, 100-micron fiber- James T. Burgee 


optic cable at $2.20 a foot, Token-Ring ca- 
ble at 40 cents a foot, thin Ethernet coaxial 
cable at 28 cents a foot, and four-pair 
twisted wire at 24 cents a foot. 

There are a lot of contractors who know 
how to install twisted-pair wiring. And the 
cable television industry took away the 
mystery of installing coaxial cable. But 
there are very few good fiber-optic con- 


expansion. 





Here's our challenge. Find a PostScript®-compatible laser 
printer that matches the price and print quality of our 
Lasersmith PS-415. 


You might find a 300 dpi printer that matches our price. 
You might even find a 400 or 600 dpi printer that matches 
our print quality. But you won't find one that matches both. 


You already know our price. Phone or 
write today for examples of our print 
quality. And a PS-415 brochure. 


(408) 727-7700 
SMITH 









The high definition printer people 
430 Martin Avenue 
os saaidie Sanca Clara, CA 95050 
ae FAX 408 727-7888 
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people can save 
money, avoid 
mistakes, and facilitate 











Los Angeles, Califomia 


p Twisted-pair wiring and fiber-op- 

tic cabling are good alternatives to 
EMIS coaxial cable for local area net- 
work systems. We didn’t cover these wir- 
ing schemes because the physical connec- 
tions for the fiber-optic and twisted-pair 
wires are usually outside of the cards, in 


o complete your library 

of PC Magazine send 
$8.00 for each back issue or- 
dered ($9.00 in Canada, U.S. 
funds only) to: Ziff-Davis 
Publishing Company, P.O. Box 
5999, Cherry Hill, NJ 08034, 
Attn: FE Hunter. Be sure to 


include month and year of the 
issue ordered. For faster 
service call 1-609-354-4975, 
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a 
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separate boxes called transceivers. 

All Ethernet cards have a 15-pin trans- 
éeiver jack in addition to the thin Ethernet 
coaxial connector. A cable attached to this 
jack connects the card to a small transceiv- 
er. The transceiver contains the connector 
and circuitry for fiber-optic or twisted-pair 
wiring. Each adapter card needs a separate 
transceiver. A transceiver for twisted-pair 
wire retails for somewhere in the neighbor- 
hood of $149. 

Many people are not aware that these 
alternative wiring plans require a separate, 
and often expensive, wiring hub to buffer 
and manage competing messages. Each fi- 
ber-optic cable or twisted-pair wire con- 
nects to the hub in a central wiring closet. 
A hub that is capable of hosting 12 stations 
on twisted-pair wire retails for well over 
$2,000. 

The hub wiring concept has several ad- 
vantages over the thin Ethernet daisy- 
chain beyond the distance advantage you 
gain from using fiber-optic or twisted-pair. 
It can improve reliability because a single 





Menus for Wor 


The Perfect Addition 


If navigating the function key jungle of 
WordPerfect is more than you bargained 
for, let us suggest The Perfect Addition. With 
The Perfect Addition, you'll have easy 
access to WordPerfect commands from a 
pop-up, pull-down menu interface. 

Our just released version 3.0 offers the 


wire break doesn’t take down the whole 
network as it does with a daisy-chain sys- 
tem. A hub equipped with diagnostic lights 
is a single troubleshooting point for the en- 
tire network. And, if price is important, be 
aware that transceivers and hubs can boost 


Many people are 


not aware that these 
alternative wiring 
plans require a 
separate, and often 
expensive, wiring 
hub to buffer and 
manage competing 


messages. 





wiring costs quickly. Good old daisy- 
chained Ethernet is reliable enough for 
most applications and often is quite easy to 
install. 

If you are interested in fiber-optic and 
twisted-pair alternatives to coaxial Ether- 
net cabling, contact Optical Data Systems 
in Richardson, Texas; (214) 234-6400. 
Optical Data has the most comprehensive 
and flexible line of products we’ve seen in 
this market. 


NETWORK YOUR QUESTIONS 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk. If you do, please in- 
clude a printed copy. We’ll gladly answer 
your questions at no charge, but we cannot 
answer letters personally. Mail contribu- 
tions to Connectivity Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016 or upload them to PC MagNet (see 
the “‘By Modem”’ sidebar in the Utilities 
column). You may also contact Frank J. 
Derfler, Jr., via MCI Mail (be sure to use 
Derfler’s box named CONNECTIVITY 
CLINIC). a 
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ultimate in power, customization, and ease 
of use. Select from preset basic or en- 
hanced menus, or modify them as desired. 
Add your own macros, remove or relocate 
commands, or create your own menus from 
scratch. Then execute the command or 
macro of your cholce using familiar pull- 


down menus, highlighters, and shortcut keys. 


Or, if you prefer, use your Microsoft Mouse 
or compatible. Get more from WordPerfect 
versions 5.0 or 4.2 with The Perfect Addition. 
Ask your dealer or order direct today! 
Just $54.95 plus $4.00 per order shipping. 


joe Pe 1 int Pe 





The easy to use pop-up menu for WordPerfect. Features include 
a repeat key. a pop-up reference window for commands and 
macros, shortcut keys for easy selection, and selectable hot keys. 


To order direct, call toll free 


APPLAUSE 


SOFTWARE 1-800-544-2049 
a 


VISA/MasterCard/COD accepted 
Post Office Box 4104 « Salt Lake Clty, UT 84110 « (801) 596-0091 







WordPerfect 1s a registered trademark of WordPerfect Corporation The Perfect Addition 1s 0 trademark ot Applause Software Microsoft 1s a registered trademark of Microsoft Corporation 
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Heaven forbid we should offend 
anyone. But it a fact of life that you 
can't save every magazine you read. 

Here’ another fact. As soon as you 
throw something away, you discover 
you need it. 

In which case, get on your modem 
and dial up Computer Database Plus. 

Computer Database Plus \ets you 
access every issue of 125 major com- 
puter publications going back to 
early 1987. You can zero in on any 
one of thousands of reviews, articles, 
case histories or abstracts. With as 
little to go on asa key word. 

Almost before you can say “laser 


printer? for example, you've tracked 
down that crucial product review. 

Even if the article you want has 
just hit the stands, you're in luck. 

Jomputer Database Plus is updated 
with almost 5,000 abstracts and 
articles each month from current 
publications. 

And with Computer Database 
Plus, you dont throw money away. 
You can print out the abstract or full 
article for as little as $3.50. Or you 
can jot down the article title, issue 
and date, if that’ all you need, for 
even less. 

So even if you can't save every 
computer magazine you read, youre 
saved. Just remember Computer 
Database Plus. From Information 


Access Company, the leading supplier 
of information databases. 


Save these instructions. 


Start using Computer Database Plus 
right away on CompuServe or PC 
MagNet. Just type GO COMPDB. 

Or call 1-800-441-1165 for more 
information. 


COVPUTER 


LAIABASE 
PLUS 


The on-line library of computer publications. 





PC Magazines Direct Marketing 
7 For PC Products 
Connection 2iscnics” 
For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
during the past year." 


You buy direct because it’s con- 
venient, because you know 
exactly what you want and 
», don’t need any 
B hand-holding. 
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x FREE x 
SHIPMENT 


* PREPAID orders only (by check) 
with UPS Ground to 48 contiguous 
states. Alfow 2/3 weeks for personal 
& company checks. Cashier check 
orders shipped immediately. 
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SAAC 


714-373-2006 


COMPAQ 
SLT 266: 20MB/40MB 


MITSUBISHI 
MP286L: 20MB /40MB 


NEC MultiSpeed: HD:20MB 
Ultralight 1MB /2MB 


ZENITH superspon 2/20 1469/2249 
Supersport 286: 20MB/40MB . al ge 


Turbosport 366/40 


FREE SOFTWARE 


With prepaid (BY CHECK) orders ONLY. 
PC KWIK Power Pak with .. . T1000/T1200 


MICROSOFT Windows 386 w/T5100/ T5200 


MONITORS 
With display card, use second price 


MITSUBISHI Diamond Scan 1371 419/399 


NEC 2A Super VGA 
MultiSyne 30 
Multi$yne Pius 

PACKARD BELL AGB 1452...... ‘ 
CGA/EGA 1431 


SONY 1311CR-13" Trinitron Color Remote 


Sony 1311 to IBM Cable . 
SONY MultiScan 1302 


Sony 1302/3 to IBM Cable........ 
Sony 1302/3 to MAC II cable 


ZENITH ZCM-1490 Flat Screen . 629/599 


DISPLAY CARDS 


ATi 
VGA Wonder 256K/512K .... 


GENOA 

Super EGA HiRes + (4880-9) 
With Gem Graph Software... . . 

PARADISE 

VGA Plus ........ 

Paradise VGA Plus 16 

Paradise VGA Professional 


VIDEO-7 


- 909/419 


FastWrite VGA 
Vega V-RAM VGA (256K) 


MONTHLY SPECIALS 


TOSHIBA 


With 768K Card ..... 
TI2ZOOF ............ 1269 
TIZOOFB.......... 1469 
T1200H .. ... 2169 


T3100E............ 2575 
T5100/40MB...... 4369 
T5100/100MB..... 5969 
T5200/40MB...... 5799 
T5200/100MB..... 6799 


PRINTERS 
DICONIX 
150 Par wi3' cable 
150 PLUS Par w/3' cable. ..... 


301 Bettery Powered 

Express Writer 311 

321SL/341SL 
KENSINGTON 


With Printer 


MODEMS/ MOUSE, ETC. 


ATI 2400 ETC Int wisw 
HAYES 1200 Int w/Smartcom I 
ZOOM 2400 Internal w/ sw 


OEM Version: Identical to 101 with 90 dey 
warranty trom us 
LOGITECH C-7 Serial /Bus 
HiRez Bus /PS-2 
Logitech Publisher 
LogiPaint/LogiCadd 
MICROSOFT mouse: Bus or Ser .... 
With Windows 286 
MOURE SYSTEMS w/PC Paint Pius 
Bus Plus Optical Mouse 
QUADRAM Optical Mouse 


PREPAID BY CHECK ONLY 
POSTMARKED BY AUGUST 20, 1080 


SHARP WIZARD Organizer 
SHARP FO-220/FO-300 
SHARP UX-180/ UX-350 
TOSHIBA: 341SL 

TOSHIBA: T1000 w/ 768K Card 
TOSHIBA: T1200FB. . 


LAPTOP ACCESSORIES 

AC Adapter: T1000/ 71100 + 
110/220 Volts 

AC Adapter: T1200/T1600 

AC/Auto Adapter with Battery. Specity: 
T3100, T3200, T5100 

Auto Adapter: 1000/1100 + 

Battery Charger: T1200/T1600 

Battery Pack: T1200/T1600 

Carry Cases: 71000/1100/1200 


DESIGNER Carry Case w/shoulder strap, 
extre pockets for SW, ae 
. etc. Specify 


4 379 
Floppy 5.25" External: 360K/1.2MB 209/349 


TOSHIBA 3.5" internal w/ universal 
mounting kit; 720K/1.44 MB 
FLOPPY 5.25" External for Laptops 


PLUS HARD CARD for PC/XT/AT 


impulse 40/60 MB... 

Impuise Controller 

SEAGATE: Pretested & formatted, with 

controtier, cables, manual & mounting kit. 
30MB for PC/XT 

MOUNTAIN 49M5 Backue: Uses floppy 

Controlter & OC 2000: Specify XT or AT 
internal / External 

LAPTOPS’ Backup: Specify Model 

External 20/40 MB (OC 2000) .. 499/599 


In tactory sealed boxes with 
INTEL nanval & factory warranty. 
0087: 5/8 MHz . 95/135 
00267; 8/10 MHz 


00387: 16/20/26 MHz .... 349/399/509 


SOFTWARE BONANZA 
BATTERY WATCH Ver 1.0-3.5" .... 39 
BROOKLYN BRIDGE: Ser. OR Par... 99 
BITCOMM Ver 3.5 - 5.25" 


BORLAND Sidekick: 
Specify §.25 of 3.25 


CARBON COPY Plus Ver 5.0 - 5.25" . 
EASY by MicroPro ver 1.5 - 3.5" 

GEM GRAPH 5.25" 

LAPLINK III: Serial & Paraltel 

LOGI Paint/LOG! Cadd 

LOGITECH Publisher 

LOTUS metro 3.5" Ver 1.0.......... 29 
PC PAINT Plus - 5.25" 


3200: 3MB 
75100: 2MB/T5200: 2MB..  j600 71008 


for Toshiba 25 
Numeric Keypad: T1000/12/16/3100 .. 99 
Toshiba Ethernet Card 499 


Battery Watch / Brooklyn Bridge 
Laplink Ul: Serial & Parallel 


*FAX* ATTACK ®* 


COMPLETE PC Fax Board 9600... 449 
Complete Communicator: Modem, Fax 


JT PRO 96 Modem & Fax Board . . 49 
WORLD PORT 2496 


AVATEX FAX 110/220 Switchable 669 


PANAFAX UF-145 
PANAFAX UF-150 (White) 
PANAFAX UF-155 (Grey) 
PANASONIC KXF 100 


POLICY: Prices & evailability subject to change. Add 3% (Minimum $5) for COD, MC/VISA, 
and 5% for Amex. All sales final. Not responsible for compatibility. Refused / returned ehipments 


subject to 20% cherge (Minimum $50). 


FOREIGN * ORDERS * WELCOME 


PLEASE REFER TO AD# PC 793 


PIA 


¥ 
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Mail Order Electronics « Worldwide 





° —QUALITY PRODUCTS 
COMPETITIVE PRICING ———_ 
PROMPT DELIVERY— 

NEW! Multiscan 


Monitor & VGA 
Card Package 








IBM Compatible Display 
Monitors & Packages 
Monitor/Card Packages 


TM5154 EGA Monitor & Card.sesssseene $499.95 


Fioppy Disk 
Drives 


JE1059 
JE2055 


HS3000 scanner 00-0 $199.95 
DMS200 sera mouse .. $39.95 
DMS2008 seriai mouse $59.95 


wiDr HALO Softwara 


JE2056 


AMBER 
HDSSH 
9070S 


QG1478 VGA Monitor & Card .. 
TM5155 Mutiscan Monitor & Card.eo. $799.95 
Display Monitors 
12° Amber Manochrome.. $99.95 
14° AGB 640x240 seo »» $249.95 
16° Multiscan Monitor 1280x800 «+26 $1199.95 


Sony 
MPF11 35° 720Kb Internal Floppy Orve $69.95 
SMK_ 5 25" installation Ka wFacepiata ... . $14.95 


Toshiba 
352KU 35° 720Kb Internal Or 
356KU 35-1 44me intemat Dr 





TEAC 
FDS5B 5 25° 60k» Hatt Height... 
FDSSGFV 5 25° 1 2Mp Hat Hevg 


Jameco 
JE1020 5.25" 260K Halt Height Black $89.95 
JE1021 5.25° s60kp Hait Height Begs $89.95 
JE1022 5 25° 1 onto Hatt Height Gray $99.95 


NEW! SCSI 
Hard Drives 
wit6-Bit (AT) 


TM5154 
TM5155, 
QC141B 
Qc1418P 
Qc1478 


14° EGA 720x350 wsee $369.95 
14° Multiscan 800x560 «$499.95 
14" Flat Screen Amber Monochrome .. $119.95 
14° Flat Screen Paper White Mono. ».. $119.95 
14° VGA 720x480 sssesanssatssesssesene $399.95 


Intel Products 


Call or Write 
Today 
for a FREE 
Catalog or Flyer 
——24-Hour — 
Order Hotline.-- 


(415) 592-8097 


Modem Option sass $249.95 


for CB6000 
Inboard 386 PC sssm $599.95 Controtier 


PLUS Muth board wi 812K FAM 





Quadram FAX Board 
= IBM PC/XT/AT 
= ST225xT 


Ss 





EESSESRSREESE2 2293 282 
ELLCEELLELELEELLEL 


LTEVITEITET TENT ATT 










Jameco DB25 & 
Centronics Switch Boxes 


STAR Muiti-Font Dot 
Matrix Printer 

Data Technology 

30 Mb Hard Disk 


oti = 


+ IBM PC/XT Compatible + Selt-conteined 
hard disk sub-system ° Low-leval formatied 
* Easy installaten = Seit-booting » Low pow- 
r consumption « One-Year Warranty 


SA30... ++0$379.95 





+ Gold Plated Female 
Connectors 


* Spin dot mainx pnnt head * Centronics 
paralle! interlace » Epsen or (BM modes 
* Creative text panbng available with Counar 
Sanserd Orator-1 and Orator-2 in a choice 
of Condansed of Regular Pica of Etite 


Pari Ne. _ 
NX1000 cot Matru Printers. $199.95 
NX1000R Repiecament Printer Riobon..$0-05 


PartNo. Descripiion ____Price_ 
YE1170 0825-pin AB Switcheenre $22.95 
JE1971 0825 pn ABC Switch $27.95 
JE1172 0525-pin ABCD Swnch $29.95 
JE1173 con 36-pin AB Swich ... $24.95 
JE1174 Conz6-pin ABC Swich $27.95 










© IBM PC/XT/AT Compatible * Back: up 40Mb 
in 40 minutes « Menu driven software « Full 
‘and incremental back-up capabilities 

DJ10 somo Tape Back Up wTape $299.95 
TB40  40Mb Tape Cartridg@ mennsscseeeseseees $24.95 


RIX EGA and VGA Paint 


+ IBM PC/XT/AT Compatibie 
* Pop-up Menu 

+ Zoom Image Windows 

+ Image Litrary 


Digital Research DOS 


+ 1BM PCUXT/AT Compatible 
+ Fully MS/PC DOS Comp — | 
=a 


Computer Keyboards 
For IBM PC/XT/AT and Compatibles 


With Solar 
Calculator! 


JE2016 Pictured 


+ Orisexeen help 
+ Supparts Multysie Paribons 


EGAP EGA Paint Program... $79.95 
VGAP VGA Pant Progam $119.95 


mes 
Chigitiigi 


SARAAR AAA 


Part No. 
EZDOS os Sottware .... $49.95 
EZDOSP 505 w/trueBasic $69.95 


nanan 


Dynamic RAMs 
4164-150 © 65,5361 (!50ns) ... 
41256-1000 262.1444) (1000s). 
41256-120 262.1449" (1200s. 
41256-150 262.144x1 (150ns). 
511000P-10 1 048 576x1 (100ns) 
511 000P-B0 1,048 5761 (80ns) 


V20 & Math Coprocessors 


UPO70108-5 jamriz) V20 (Reptsces 6068) ....$5.95 
(BMHz) V20 (Replaces 60882) $7.95 
POXT Comp. (aMHz} 
AT Comp. (10MHz! 


JE1015 24-Key Standard AT Style Layout .... 
JE1016 101-Key Enhanced Layout with 12 Function Keys 
JE2016 111-Key Enhanced Layout with Solar Powered Calculator scores 
JE2017 NEW? 104-Kay Enhanced Layout with Trackball (200 DP! Resotution) 
Products pictured may only be representative 


a RaW | = Jamess Se 
Complete list of terms/warrantes 1$ available upon request 


24-Hour Order Hotline (415) 592-8097 + The Following Phons Linss Are Avsiisbis From 7AM - SPM P.S.T.: 
+ Customer Service (415) 592-8121 - Technical Assistance (415) 592-9990 - Credit Department (415) 592-9983 - All Other Inquiriss (415) 592-7108 
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1355 Shorewa: poet 

Beimont, CA 

24 Hour Order otiine (415) $92-8097 

FAX's (415) oer ee e203 4 or x (613) 595-2664 

Telex 176043 - ick. Jameco Bimt 

Data Sheets - soe ao 

Send $2 00 Post: fora FREE FLYER 
Tons Jamece Erechonics ag | atead Ms 

(M's e registered lredemark ot 

Intarnational Business Machines 


$20.00 Minimum Order - U.S. Funde Onty 
CA Residents Add 6%, 6 5% of 7% Sales Tax 
Shipping - Add 5% plus $1 50 Insurance 
(May vary according to weight) 

Terms Prices foals to change without nobce 
We are not responsible for raphcal errors 


We reserve the nght to substitute manutacturers 
pou tems subject to availability and prior sale 


Benefit from breakthrough 





and experience 


Complete* 12, 16, 20, 25 and 33 MHZ Systems with 


SIVA Systems from VNS America 
Corp. delivers the uncompromising 
power you want, plus the hardware/ 
software products you need. 
Promptly. Courteously. 


Enjoy the IBM®-compatibility, speed 
and future upgradeability you would 
expect from up-to-date premium 
quality computers. And, enjoy the 
price savings and fast service so 
many have come to appreciate from 
VNS America Corp. 





About VNS America Corp. 

VNS America Corp. and its associate 
companies pool their expertise and 
buying power to bring you premium, 
name brand products at breakthrough 
prices. 

We're bold, colorful and innovative. 

We have to be to gain your attention in 
this ultra-competitive industry. But, our 
products and service are first rate 
because we need your confidence to 
succeed. 

IBM set the standard... we’re just 
making it affordable to thousands of 
companies and individuals that want the 
best quality at the best prices. 


TRY US 
Call 1-800-444-SIVA 


VNS America Corp. 


Suite 270, 910 Boston Post Road 
Marlboro, Massachusetts 01752 U.S.A. 
In Massachusetts 508-481-3726 
FAX: 508-481-2218 





The Powerful SIVA 386 System 


Standard 386 Features: 

* 32-bit Intel 80386-16 CPU. 

© 1MB of 32-bit RAM on board. 
System expandable to 16MB. 

* 16/20 MHZ Keyboard 
selectable. 

¢ ST-251-1 Seagate 40MB 
Formatted 28 ms high speed, 
with ultra high speed 
Controller 1:1 interleave. 

¢ 1.2MB High Capacity 
Floppy Drive. 

¢ Super deluxe heavy duty 
tower case with 5 half-height 
drive openings. 






















¢ High-resolution 12” Non-Glare 
Amber Display. Tilt and 
Swivel base, Hercules- 
compatible Adapter. 

¢ EGA Controller Standard. 

¢ 101 Key Enhanced Keyboard, 
Pleasant “Tactile-Click” Feel. 

¢ 80287/387 Math- 
Coprocessors optional. 

¢ Fully compatible with 
virtually all XT/AT and 
386 software. 


$1995. 


Upgrades for your 

386 System: 

¢ VGA Color Upgrade — 
add only $495. 

¢ EGA Upgrade — 
add only $295. 

¢ 20 MHz CPU Upgrade — 
add only $195. 

° Call for all other options 
and upgrades. 


i ‘ 





















pricing from VNS America” 
unmatched performance! 


Premium Name Brand Peripherals and Software! 


| The Economical SIVA 286 


‘|’ A Complete 12 MHZ High-Speed SIVA 286 System 
| with 40MB (28MS-ST251-1) Hard Disk 


Complete System Features: 

= 80286 CPU, 8/12 MHZ Dual Speed, Keyboard 
Selectable 

= High-Speed RAM, 512K Expandable to 4MB on the 
Motherboard (16MB System Total) 

@ Phoenix BIOS 

® 40MB Hard Drive, 1.2MB Floppy Drive 

@ Ultra High-Speed Floppy, Hard Disk Controller 
1:1 Interleave, 800KB/Sec Transfer Rate 

® High Resolution 12” Amber Display with Tilt and 
Swivel Base, Compatible Graphics Controller 


@ Full 101-Key Enhanced Keyboard, Pleasant 
Tactile-Click Feel 


® Two Serial and One Parallel Printer Ports and 
One Mouse Port (IBM PS/2 Compatible) 

@ 3-16 Bit and 1-8 Bit Free Expansion Slots 

® Clock Calendar with Off-Board Battery Backup 


= 80287 Support, up to 10 MHZ $ 
@ Meets FCC Requirements 129 5 é 
Standard System without Hard Disk $995 


Lowest Cost Upgrades 

® Additional 512K Memory... $195. 
® Additional 1.5MB Memory... $395. 
_———— : @ EGA Upgrade... $295. 























Five Additional Reasons to Call VNS America Now... 
® Produced by High Technology Manufacturing Processes = Same Day Shipment 
= Supports 3.5” and 5.25” Floppy Disks @ 100%-Compatible with Your Budget 
® Phoenix BIOS 


“Complete: includes 12 MHz high-speed SIVA 286 System with 40 MB hard disk drive, monitor and keyboard. 
™YNS America is a trademark of VNS America Corp Call 8:30 to 9:00 EST Mon.-Fri. 


VNS si ‘ C 8:30 to 5:00 EST Sat. 
erica Corp. Order Now Toll-Free 


1-800-444-SIVA 











est Buys. With twice the speed of an 
IBM XT, the CompuAdd Turbo/10 is 
a popular choice for home users and 
small businesses. Its 8088 microprocessor, 
running at 10MHz, is fully IBM-compatible. 
And with eight expansion slots you can easily 
add enhancements such as FAX boards, 
memory cards and mouse devices. The Turbo/10 
comes equipped with a 5.25” 360KB diskette 


7 drive, keyboard, and a wide choice of options. 


ma = “Its fast performance, low price 


7 E and superior keyboard make it 

Hh gc a a solid value” PC World (888) 
usiness Workhorses. The CompuAdd 

B 286/12 is chosen first by value-minded 
buyers for its solid performance and 

low price. In a comparison of five “Hot” 80286 
bargains by PC/Computing (2/89), CompuAdd’s 
speed came out on top. Little wonder. With a 
12MHz processor speed and 0 wait state archi- 

Ss tecture, the 286/12 is 50% faster than the 


IBM AT, with a 13.7 rating on Norton’s 
SI 4.0 test. 









“The system combines high speed 
and a low price for a very good 
value” Info World (1/25/88) 


es = 
ES 
Se - 


90-Day Express Product Exchange To Order 
Should you encounter a problem affecting the In The U.S. 
service or operation of your system purchase or Call Toll-Free: 


starter kit (CPU, monitor or keyboard) in the first 90 
days, we will determine the cause, and if needed, 
ship a replacement part within 48 hours via Federal 
Express’ at our expense. Call for complete details. 


Chosen #1 In Value 
By Corporate Buyers 























CompuAdd Turbo/10° 


© 8088 processor running 
at switchable 10MHz 
or 4.77MHz speeds 

© 640KB RAM 

© 5.25” 360KB halt-height, ,., 
dual-sided diskette drive 

* Dust! diskette drive controller 


board 
* Eight XT-compatible expansion 
slots 


© 8087 math coprocessor support 

* Front pane! display with 
keylock, reset button, turbo 
button, plus LED Indicators 

* Choice of enhanced 101-key, 
AT-style, or 5151 keyboard 


80286 processor running at 
12MHz or 6MHz switchable 


le 

* 512KB RAM expandable 
to 1MB 

* Choice of 5.25” 1.2MB or 
35” 1.44MB diskette drive 


© Dual diskette/hard 
controller 


drive 


* 137 on Norton's SI 40 test 


$945 


206/12 Syotem MGA EGA VGA 
$1,299 $1649 $1,769 
$1,499 


pr $1,649 $1,969 





800-666-1872 


Customer Support; 800-999-9901 
International: 512-258-5575 


FAX: 512-250-5760 


When PC Week asked corporate buyers how 
satisfied they were with their 286/12MHz 
computers, CompuAdd was number one 
in value for the price. 


CompuAdd 286/20 


* 80286 processor running at 
20MHz or 8MHz switchable 
system speeds 

* 0 wait state (four-way interleeve) 

* 1MB RAM expandable to 5MB 

© Choice of 5.25” 1.2MB or 3.5” 
1.44MB diskette drive 

* Dual diskette/hard drive controller 

© Eight expansion slots 

* Two serial ports and a parallel 
port built-in 





© 80287 meth coprocessor support 
* Enhanced 101-key keyboard 
* 204 on Norton's SI 4.0 test 
(225 rating with 2MB memory 
and four-way interleave) 


$1595 


286/20 System MGA EGA VGA 
40Me@ $2,155 $2505 $2625 
80MB $2345 $2695 $2615 


CompuAdd 386/16 


* 80386 processor running at 
16MHz or BMHz 



















* 32-bit high speed RAM board 

* 0 wait state (pege-mode 
memory) 

© 1MB RAM expandable to 4MB 

* System/option ROM shadowing 

* Choice of 5.25” 1.2MB or 35” 
1.44MB diskette dnve 

* Dual diskette/hard drive 
controller 

* Seven expansion slots 

* 80287 math coprocessor support 

* Choice of enhenced 101-key, 
AT-style, or 5151 keyboard 

* 17.6 on Norton's St 4.0 test 


$1795 


306/16 System MGA EGA VGA 
40Me $2365 $2.705 $2825 
80Me $2545 $2895 $3015 











CompuAdd 386/20 


© 80386 processor running at 
20MHz or BMHz 
° 0 tee or (32KB cache 


° 32-bit bit gh speed RAM board 

a 1MB RAM ex to 16MB 
pe ene ae ton ROM shadowing 
oice of 5.25” 1.2MB or 35” 

a -44MB diskette drive 

© Dual diskette/hard drive 
controller 

* Seven expansion slots 

© Two senal ports and a parallel 
port built-in 

* 80387 and Weitek math 
coprocessor support 

® Enhanced 101-key keyboard 

* 23.0 on Norton's SI 4.0 test 


$2195 


366/20 System MGA EGA VGA 
40me $2,755 $3105 $3,225 


60mMe $2945 $3295 $3.415 








CompuAdd 386/25 


© 80386 processor running at 
25MHz or BMHz 
° 9 “aap i (32KB cache 


° S2-bit i My epeddd RAM boord 

aw iMe RAM expands to 16MB 
lem/option ROM shadowing 
ice Of 5.25” 1.2MB or 35” 

* 14aMB diskette drive 

© Dual diskette/herd drive 
controlier 

* Seven expension slots 


© Two serial ports and a parallel 
port built-in 

© 80387 end Weitek math 
coprocessor support 


* Enhenced 101-key keyboard 
© 288 on Norton's Si 4.0 test 


$2895 


386/25 System MGA EGA VGA 
$2455 $3805 $3925 
$3645 $3995 $4,115 





One-Year Limited Warranty 


If we can’t correct a hardware problem over the 
phone, you can ship your system to our Austin 
Office and we'll fix it and pay the freight back to 


your location. 


n-Site Service. You’ll get On-Site war- 

ranty protection free for a full year 

when you purchase any CompuAdd 
286/20 or 386 computer. Just call our toll- 
free customer support line at the first sign of 
a problem. If we can’t solve it on the phone, a 
field technician will be at your office the next 
business day. 


“CompuAdd is serious about selling to corpora- 

tions, and it’s got the demonstration, training, 

support, and service policies to prove it.” 
Personal Computing (2/89) 


Free INTEGRATOR™ Software 
All 286 and 386 systems come with the 
user-friendly INTEGRATOR software 
package, featuring program/file managers, 
cardfile database, calendar, calculator, 
text editor, and PC-FullBak™. 





‘a 


“.. packed 
with features— 
at prices 

that won't 











empty your 
savings 
account.” 


PC Maganne 
(5/9089) 


Cork Peo AME IN 


12303 Technology Bivd. Austin, Texas 78727 





ee 





START: 
hel Ts 


Career Starter Kit” 


A workhorse system based on the trusty Turbo/10, 
a PC Word “Best Buy” Perfect for students or 
home users. 


Kit Includes: 

CompuAdd Turbo/10 computer running at 10MHz 
and 4.77MHz, 640KB RAM; 5.25” 360KB diskette 
drive; diskette drive controlier; eight expansion slots; 
math coprocessor support; and choice of AT-styie, 
5151, or enhanced 101-key keyboard. 
Monochrome monographics monitor or upgrade to 
EGA or VGA color video. 

Star Micronics NX-1000™ printer with multiple type 
styles, 144cps draft and 36cps near letter quality. 
Hard Drive upgrade increases your system capacity 
with an optional 30MB hard drive. See the chart below. 
Accessories and software Including paper, printer 
cable, ten diskettes and Spinnaker’ Eight-in-One™ 
Integrated software. Plus CompuAdd MS-DOS" 
and GW BASIC (v4.01). PC-FuliBak™ software with 


«$879 


Monographics EGA VGA 
$879 $1,229 $1,349 
$1,129 $1,479 $1,599 


Hard Drivea 
No Hard Drive 
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Instant Computing Without the Guesswork. 


We've matched up two of our most popular com- 
puters with all the software and accessories you'll 
need to start compuling today. Complete with a 
dot-matrix printer! 


Professional Starter Kit” 


Our best selling kit. The CompuAdd 266/12 is a 


| popular entry-level computer for the business environ- 


| 


37 RETAIL OUTLETS 
Enjoy CompuAdd prices in a 
hands-on atmosphere. 


ment due to its low price and 286 performance. 
InfoWorld said of the 286/12, ‘The system combines 
high speed and a low price for a very good value." 


| Kit inciudes: 


Add 286/12 computer running at 12MHz and 
6MHz; 512KB RAM expandable to 1MB; 5.25” 1.2MB 
| diakatte drive, 30MB hard drive (or upgrade, see chart); 
eight expansion slots; math coprocessor support, and 
choice of AT-style, 5151, or enhanced 101-key keyboard. 


monitor or upgrade to 


Monochrome 

EGA or VGA color video. 
Panasonic 1180 printer with tractorffriction paper feed, 
printing 192cps draft and 38cps near letter quality. 
Accessories and software including paper, printer 
cable, ten diskettes and CompuAdd INTEGRATOR™ 


with le manager, cardfile database, calendar, 
calculator, text editor, and PC-FutiBak software, plus 
CompuAdd MS-DOS and GW-BASIC (v4.01). 


$1495 


Hard Drives Monographica EGA VGA 
30MB $1,495 $1,845 $1,965 
40MB $1,595 $1945 $2,065 





= p= pm 


One-Year | 








Monographics 
Fiat screen monitor with 
12” screen and tilt/swivel..$95 


CGA 
IBM -compatible coior 
monitor with 14” 


diagonal screen 
EGA 


IBM-compatibie 14” 
EGA monitor 


VGA 


Amdek 432W monochrome 
monttor with flat screen 


Color VGA 14” analog 


Zenith 14” 
monitor 640x480 


Monographics Combo 
ics 12” flat screen 

| Monitor with tilt/swivel, 

plus monographics card..$139 


CGA Combo 

CGA 14" iBM-compatible 
monitor with up to 640x240 
resolution, plus CGA 

graphics card..... .. $279 


EGA Combo 

EGA 14” IBM-compatibie 
monitor with 640x350 
resolution, plus EGA 
graphics card 


VGA Combo 

VGA 14" analog monitor 

with 16 out of colors, 

plus VGA graphics card..$615 


Super VGA Combo 
Mitsubishi Diamond Scan 
monitor with resolution up 
to 800x600 and dot pitch 
of 0.31 plus a Soe 
16-Bit VGA card 




























: Technical Support 
Call 800-999-9901 any weekday from 8 a.m. to 


7 p.m. CST, and our technical support representa- 
tives will be happy to talk you through any hardware 
or software difficulty. if we cannot resolve a hard- 
ware problem over the phone, you may ship your 
system to our Austin service center and we will fix 
it free and pay the return freight. 


Austin (2) © Dallas (2) » San Antonio (3) « 
Fort Worth * Phoenix (2) « El Paso ¢ St. 
Louis (2) * Denver (2) « Kansas City (2) ° 
Atlanta (2) * Chicago © Miami « Balti- 
more * Boston * Newark * Detroit (2) ° 
New York ¢ Eatontown « Raleigh + West 
Paim Beach « Fairfield * Minneapolis (2) + 
Toronto * Houston (2) * Edison 





Value/Price Leader 


Diskette Drives 


Printers 


Epson” LX-810 

80 coiumna, 200cps 
draft, 30cps NLO 
Epson FX-1050 

132 columns, 264cps 
draft, 54cps NLO 
Epson LQ-510 

80 columns, 225ceps 
draft, 75eps LQ 


Afs and Compatibles 
Seagste* 

20MB (65ms) 

40MB (28ms) 

80MB (28ms) full-height. . . 


MiniScribe” 
43MB (25ms) 


.$629 


71MB (28ms) 


, with every 
hard drive 
" purchased. 


PEFULLBAK™ | 
backup softwere | 


8 $59.95 value | 


XTs and Compatibles 
Seagate 

20MB (65ms) 

30MB (65ms) 


j MiniScribe 


EX)WESTLAKE DATA 


20M (ems) 
40MB (61ms) 


FlashCards for XTs 

Fast, high capacity MiniScribe 
hard drive mounted on a bracket 
with controller for trouble-free 
installation. 


FlashCard 20™ (20MB, 65ms)... . 
FlashCard 30™ (30MB, 65ms)..... . 
FlashCard 40™ (40MB, 45ms)...... . 


$299 
.$329 
.. $399 


360KB 5.25” diskette 


drive for the XT (black) . . 


360KB 5.25” diskette 


drive for the AT (gray)... . 


360KB 5.25” Teac" 
drive for the XT (black) . 


360KB 5.25” Teac 
drive for the XT (gray). . 


720KB 35” diskette 


drive for the XT (black) . . 


720KB 35” diskette 


drive for the AT (gray)... . 


-1.44MB 25” diskette 
drive (gray) 


$89 
$99 


. $109 
$109 


$89 
$89 





1.2MB 5.25” diskette drive 


for the AT (gray) 


1.2MB 5.25” Teac drive 
for the AT (gray) . 


$119 


son LQ-950 

columns, 330¢ps 
draft, 111¢ps LQ 
Epson LQ-1050 
132 columns 264cps 
draft, 88cps LQ 
Panasonic 1180 
80 columns, 192cps 
draft, 38cps NLO 
Panasonic 1191 
132 columns 240cps 
draft, 48cps NLQ 
Panasonic 1524 
132 columns 240cps 


Panasonic 1595 

132 columns, 240cps 
draft, 5icps NLQ 
Okidata 321 

132 columns, 300cps 
draft, 63cps NLQ 
Okidata 390 

80 columns 270cps 
draft, 90cps LO 





In sets of 9 with a one year 
warranty. 


256KB SIMM 
modulea (120ns) 
256KB SIMM 
modules (100ns) 
256KB SIMM 
moduies (70ns) 
1MB SIMM 


Up to 30 Times 
==’ Faster Average 
Access Time! 


@ Network compatibility with: 
* Novell 2.15 SFT/Advsnced 
* 3Com’ 3+Share™ v13.1 end 
3+Qpen™ v1.0 
* IBM PC° LAN 1.2 
® HerdCache/ESDI Utilities 
Menu-driven setup, low-level 


9087-3 5MHz 


@ Disk access to ceched data 
reduced to lass than 0.5ma 

@ Expandabla On-Board Cache 
Memory—Up to 4MBI 

@ Oparating system compat- 
ibility with: 
* MS-DOS’ v3.2 and above 


8087-2 BMHz 


moduies (100ns) 
Cail for our letest iow prices. 


80287-8 BMHz 
80287-10 10MHz 


Chips 


* OS/2 v1.1 
* SCO* Xenix™ 286 v2.2.3 
and 386 v2.3 


formatting, and surface analysis 
plus detailed cache statistics. 


64KB Chip Set (120na) . . CALL 
256KB Chip Set (80ns). . CALL 
CALL 


coprocesso! 
80387-20 20MHz 


256KB Chip Set (100ns).. 
256KB Chip Set (120ns).. 
256KB Chip Set (150ns).. 


To Order In The U.S. 
Compufidd 


Call Toll-Free: 
CORPORATION 


CALL 
CALL 


Upgrades require 100ns SIMMs. 90387-25 25MHz 


Base configuration with 256K8. 





30-Days To Make Up 
Your Mind 

Every hardware product and 
office accessory we sell will give 
complete satisfaction or you may 
return it within 30 days of pur- 
chase for a refund of the unit 
price. Please call for an authoriza- 
tion number so we may process 
your refund more quickly. 


800-666-1872 


Customer Service 800-999-9901 


Internatonal 512-258-5575 FAX 512-250-5760 12303 Technology Bivd. Austin, Texas 78727 





Pointing Devices 


Logitech” Serial 
end PS/2 
Mouee 
programmable 
with three 
buttons...$105 


CompuAdd Serial Mouse 
features Dr, HALO™ Ill, 


pad, end pocket 
Mtcrosoft’ Bue Mouse 


mechanical mouse with 
bus interface... ........ $119 


Genlua Digittzer Tebtet 
provides resolutions up to 1000 











Holders 


File boxee hold 100 
5.25” diskettes, with lock 


3.5” disks, with lock . 
Portabte carryt -case 
holds 120 526" ng 

diskettes ........ . $24.95 
Genuine Brown Leather 
Portfollo carries ten 3.5” 

disks in anti-static pockets..$19 










lines per inch on e 12” x 12” 
work eree. Includes 
Dr. HALO Ill software. $309 


Keyboard drawer for storage 
under CPU or monitor 

( spite ooo 
Undeertt 
attaches un 
or shelf 


je drawer 
ler desktop 








VO Cards 

AT I/O seriel port 

end parellel port... . 

XT I/O serial port, parallel 
port, game port, end 
clock/calendar 


Accelerator Cards 
ChergeCard 286™ makes 
$49 your XT run 66 times 

Orchid TinyTurbo™ Boerd 

for the speed of an AT ...$279 


Video Cards 
Monographica card up to 
720x348 resolution . . 
Hercules Monochrome 
Graphice Cerd Ptue up to 
720x348 resolution $179 
Herculee™ Color Graphice 

cerd for AT on @ helf-size 


Multifunction Cards 
- $49 with OKB, up to 15MB 
RAM expaneion, serial, 
parallel and game ports, 
for Als and uae 
(Reg. $99). ee 
xT Multifunction ‘card 
with 384KB RAM, parailel port, 
serial port, clock/calender, 

and game port for PCs 

or competibles 


$85.99 





CompuAdd EGA-480 IBM/ 
EGA-compatible cerd with 

256KB display memory... $179 
CompuAdd 16-Bit VGA card 
800x600 resolution, 16/256K 


















AT Multifunction card ] 





colors, eupports IBM VGA, 
CGA, and Hercules 
Monochrome graphics... 


Memory Cards 

MEM-578 with OKB 

EMS XT with OKB 

EMS AT with OKB 

Intel Abova™ Board Plua 
with 512KB $41 


resolutions with 16/256K 
color capability 





CompuAdd 
We accep! MasterCard VISA. money orders, corthhed checks, penionst checks 
low 1 days fo proceseng) CODs (350 minimum order) company and 
wnabiuton.al ‘purchase Orders, and ware transten 
Pianse add 2% 10 all Buchases tx shippng and nendin iminium $3. ship- 
Add 8% Tor ahuppingmhanding 
aulmeary dorm Tia are companied Dy 
or 
department acriphons are subject io change without 
a2 00 Ct FL GA i 1g MA Woe MN MOLNC, NJ NY, and TX reader 
plesse add appropriate local salen tax The Maney Dack quarertee does not 
include retum freight or shipping and handing Opened software ¢ non-refundabs 
and Institutional Accounts 
Wo arm dedicated to pronding the prolessional service you require 10 keep your 
We nocep! purchase orders on a net terms base (mawnum 
approves} and a minimum intial purchase of $500. We a 
agi RE MERaRu needed 
us today 


800-456-3116 
Outside United States: 512-258-5575 





Customer Service. 
tmernational §12-258-5575 


Affordable Accessories 


Tandy Products 


FlashCards 


FleehCard-20™—20MB drive end 


controller cerd mounted on for 1000/A (65ms)...... $299 
brackets, For TOOO/AISXITX.. .$319 20MB helf-height drive 
FlashCard-30""—30MB drive end | for SX/TX (65ms) ...... $299 
controller card mounted on 

20MB half-height drive 
brackets. For 1000/A/SX/TX. $359 | fo, so00HL. (ms)... .. $369 
Diskette Drives 40MB helf-hetght drive 
360KB drive for for 1000/A (61ms) ...... $395 
JOOOIAISXITX .. . . $99 | 40MB helt-height drive 
360KB drive for for SX/TX (61ms)....... $439 
SOOOHL ney. sg Seis. is $99 | 44MB helf-height drive 
720KB tor 1000/A/SX/TX $109 ! for 3000HL (25ms) . $639 


Surge 
Suppressors 

RS-232 (M-F) surge suppressor 
for serie! ports . . 
6-outlet basic surge suppressor 
with circuit breaker 
6-outlet full surge suppressor 
with surge indicator light.. 


4-outlet suppressor with light 
and EMI-RFI filtration 













Switch Boxes 





(Numbers in parentheses indicate 
computers to penpherais.) 


Manuai 

25-pin (serial or perailel) 
X (2/2) 
ABCD (4/1),........... ; 


36-pin (Centronice) 


Automatic 
Serial (4/1) . 


To Order In The US. 
Call Toll-Free: 


800-666-1872 


800-999-9901 
Fax. §12-250-5760 





$4.95 


$9.95 


$13.95 








Hard Drives 
20MB half-hetght drive 



























Parallel Printer Cables 


6’ cabte 

(DB25M to C36M) $9.95 
10’ ceble 

(DB25M to C36M)... $11.95 
Full Pin Cables 


6' ceble 
(DB25M to DB25F) 

8' ceble 

(DB25M to DB25M). . . 


$7.35 


$9.95 
$10.95 

















Software 


Over 500 titles in stock! 
a icr| 


Spreadsheets 
Microsoft Excel 





Utilities 

Copy II" PC......... . $24 
FASTBACK Plue......... 99 
Norton Commender 

Norton Utilities™ Advanced 
PC Tools’ Deluxe 
Word Processors 
Gram-met-ik IlI"™ 
MultiMete Advantage It™. 
PFS: Professional Write . . 


WordPerfect’ (Version 5.0) 
WordPerfect (35”) 
WordStar’ (Version 5.5) .. 









229 
199 





CompuFidd 


—— | 
CORPORATION 


CIRCLE 294 ON READER SERVICE CARD 


12303 Technology Blvd. Austin, Texas 78727 


LAPTOP COMPUTERS 















SPECIAL PRICE 
SPECIAL PRICE 


COMPUTERS 


COMPAO ........... 286 MOOEL 1 1meg-ram ..... CALL 
(as above w/40mb hard)........ CALL 
986/20e MODEL 1 w/40mb..... CALL 
80 286/10MH2/512K 1394 
140X 286/10MHz/1 mb/a0mb | CALL 
0 S00C 386/20MHz/1mb/40mb. CALL 













286/16MHz/1mb/40mb 
286/20MHz/1mb/80mb 
16MH2/1mb/40mb ... 

30/50/60 .. 


DISC DRIVES / TAPE BACKUP 
SEAGATE .. « ST225R 20meg Kit . 
SEAGATE « ST238R 3Omeg kit . 
SEAGATE « 51251-0 40meg 40ms . 
SEAGATE .. « §1251-1 40meg 28ms.. 













SEAGATE .. -§T4096 8Omeg 28ms .. 

TOSHIBA ... . 1.44mb 3.5" floppy .. 

MOUNTAIN -40meg intext... NX1000 ........000 169 WX2400 ........... 309 
ARCHIVE .........0<. 150meg internal tape 5 NX1000Ralnbow .229 NX2410 ........00 428 





BERNOULLI 80X..20 mb... 
BERNOULLI BOX ..44 mb .. 


FAX MACHINES 
DAURATA ......0.0000 1200/1 


LO-850.......0. 
LO-1050 ........ 
LO-2550 ... 






MONITORS 
aEC 


MULTISYNC GSA ..... 14° mono... 
14 800x600 











MULTISYNC plus... 
MULTISYNC XL 


+. 12" Monochrome.........78 
14° Flat Monochrome ..99 





34 
14 VGA 640x480 ......317 
14° Multi 800x580 ..CALL 





PB1518 ... 15° white full page .. CALL 
ZENITH 1490 14°VGA 640X480.......599 
PRINCETON . ULTRA-12 800x600 .. 478 
MITSUBISHI ... DIAMOND SCAN..... CALL 
SAMSUNG & AMDEK 000... ...000 eiadcesees CALL 
VIDEO BOARDS 


ORCHID. ..... All Models ........ 





.. VGA WONDER w/mouse 256K 305 
«VGA WONDER w/mouse 512K.399 
PARADISE «.. 480 autoswitch . ni 
PARADISE ... VGA+/VGA+16 . 
PARADISE ... VGA Pro... 
Vega Deluxe. 









DED 7 RAM VGA...... 
HERCULES .. Graphics Card +... 


The PANASONIC 1100 SERIES. 


The Next Generation in Performance! 


SHARP ...........-ALL MODELS .... LASERJET Il .... 1675 
LASERJET IID... CALL 
ss 
Office Automation 
Laser Partner™ 


KX-P1191 





KX-P4450 


HIGH SPEED AT A LOW PRICE 

© 11 pages per minute. 

© Two 250 sheet paper cassettes. 

© 300 dot-per-inch resolution. 

¢ 5 emulations Incl. HP Laser & Epson. 
¢ Parallel and serial interface. 

e 512K RAM (1.5 mb upgrade). 

© 11 resident fonts. 

¢ Optional legal & envelope cassettes. 
© 1 year Panasonic warranty. 


KX-P1180 & KX-P1191 
« 9-pin printer. 

© 240cps draft (192cps KX-P1180). 
© Rear, top or bottom paper feed. 
¢ Push/pull tractor. 

© 6K buffer (8K on KX-P1180). 

e Auto paper loading feature. 

© Paper parking feature. 

© Emulates Epson & IBM. 

© 2 year Panasonic Warranty. 





PANASONIC...DESIGNED WITH PEOPLE IN MIND! 


KX-P1124 

© 24 pin high resolution printer. 

© 192cps draft printing speed. 

© Rear, front, top or bottom paper feed. 
¢ Push/pull tractor. ¢ 6K buffer. 

® Auto paper loading. 

* Paper parking. 

© 3 macro settings. 

¢ Emulates Epson and IBM. 

© 2 year Panasonic warranty. 


Baws, 2" 800-669-5208 2 =: 


WORKS 


350 Lexington Orive, Buffalo Grove, II. 60089 


CIRCLE 489 ON READER SERVICE CARD 


© Personal and company checks will 


iS for quantity discounts 
© Prices subject to change 


CUSTOMER SERVICE 312-459-6883 « FAX 312-459-6933 a - ener 
OROERS SHIPPED WITHIN 24 HOURS © IF YOU FINO A BETTER PRICE CALL US 





Alelington Computer Products gives you the 
best prices. ..and service! 


IBM PERSONAL SYSTEM II 


Modal 30, 286, 20 MB, w/Monitor 
Model 50Z, 30 MB, w/Monitor 
Modal 60, w/44 MB and Monitor 
Modal 60, w/70 MB and Monitor 
Modal 70, w/60 MB and Monitor 
Model 70, w/121 MB and Monitor 
Model 80, w/44 MB and Monitor 
Moda! 80, w/70 MB and Monitor 
w/Color Monitor add $250 
IBM XT & AT.... Call for Custom Configurations 


AST PREMIUM 
286 


10 MHZ. 512K, 1 floppy, 40 MB, sarial 
and parallal ports, mono monitor 


BRAVO 


8 MHZ, 512K, 1 floppy, 20 MB, 
mono monitor 


386C 


20 MHZ, 1 MG Mamory Cacha, 
1.2 floppy, 40 MB (28Ms.), 
mono monitor 


DRIVES & TAPES 


Ext 5%," for PSII 

Ext. 1.2 for PSII 

Toshiba 31," 720K .... 

Toshiba 314" 1.44.... 

Irwin 20 MB Tape 

Irwin 40 MB Tape 80 MB Jor AT 
EVEREX 

60 MB Internal 

60 MB Extarnal . 

40 MB Intarnal 


jOMEGA 
Bernoulli Box 11 51," 20 MB Int. w/card 
Barnoulli Box 1151," 44 MB Int. w/card 
Dual 20 Ext. w/card 
Dual 40 Ext. w/card 


Hard Card 20 MB $529 Passport 20 
Hard Card 40 MB $649 Passport 40 





SEAGATE HARD DISKS 
20 MB for XT (ST225). $259 
30 MB for XT (ST238). $279 
40 MB for AT (ST251). $319 
40 MB for AT (ST251-1)$349 


PRIAM HARD DISKS 


COMPAQ 286 
DESKPRO 286 — (12 MHZ) 
1 Drive 640K, 40 MB, 

Mono Monitor 

DESKPRO 286E — (12 MHZ) 
1 Drive, 1 MG Memory, 

40 MB, VGA Card & 

Mono Monitor 


COMPAQ 
PORTABLES 


386 Model 40/100 .$5599/$6995 


Portabla 1 20 MB 
SLT 20/40 


LAPTOPS 
ZENITH 
Super Sport 20MB 
Super Sport 286 20MB....$3399 


OSHIBA 
$819/$2299 


1200HD/1200F... .$2399/$1395 


VIDEO BOARDS 


ATI EGA Wonder 800 .... $259 
ATI VIP VGA $269 
ATI VGA Wondar $325 
Compaq VGA $419 
Harcules Graphics Plus .. $179 


NEC MVA 1024 


Orchid VGA $289 
Paradise Autoswitch 480 . $189 
Paradise VGA $259 
Paradise +16 $299 


Paradise Pro/essional .... 
Vega VRAM VGA 


COMPAQ DESK PRO 


1 Drive, 640K, 
20 MB Graen or 
Amber Monitor 


COMPAQ 386 
386S w/40 MB (16 MHZ) ..$3099 
386-25 w/110 MB-25 MHZ.$7199 
386-25 w/300 MB-25 MHZ .$9199 
386 w/60 MB (20 MHZ) ...$5099 
386E w/40 MB (20 MHZ) ..$4395 
386E w/100 MB 
386E w/110 MB (20 MHZ) .$5695 


SAMSUNG 


$330 

10 MHZ, turbo, 

1 floppy, 640K, 20 MG, 
mono monitor 


$550 

12 MHZ 286, 1.2 drive, 
1MB Ram, mono card, 
40 MB, mono monitor 


MONITORS 


NEC 
Multisync IA 
Multisyne IID 
Multisyne Plus 
Multisyne XL 19” 

MITSUBISHI 
EGA/Diamondscan . $349/$499 
PRINCETON 

Ultrasyne 


NG 


SAM: 
Color/EGA $229/$339 


PLOTTERS, DIGITIZERS 
& SCANNERS 


Summaskatch 12x12 
Calcomp 1023 
Calcomp 1025 
Calcomp 1042 


Summasketch 12x18 
Kurta 1212 St 
Kurta 12 x 17 
Kurta 36 x 48 





iae Without Notic 





Bringing you the best in IBM compatible 
peripherals since 1984. 


OUR EPSON PRINTER PRODUCTS ARE SO GOOD WE NEED TO SHOW THEM OFF! 


LX 810 FX 850 LQ 850 LQ 1050 
$189 $339 $515 $715 
FX1050 LQ 510 LQ 950 LQ 2550 


$325 $579 $899 





SOFTWARE 


EPSON NEC D Base Ml Plus/IV ......... .. $399/$459 
LX 810...... $189 $529 POXL....... $1049 Fastback Plus 
$339 $689 P2200....... $359 Framework 
FX 1050 $429 TOSHIBA Harvard Graphics.. 
LQ 510 $325 321 S/L/341 S/L IBM Displaywrite 1V 
OKIDATA Lotus 123 
Microsoft Excel/Word 
PANASONIC 
$339 1524 Multimate Adv. Il .... 
$179 1592........ R Base for DQS ... 
1595 Symphony 
Uaser $1575 Ventura Desktop Publ. 


HEWLETT-PACKARD Word Perfect 5.0.................. $229 


Laserjet II Quretwriter 111 MULTIFUNCTION 


Laserjet ID Baie Proprinter Ill .... a 
1 MG Upgrade Proprinter X24E ome BOARDS 


2 MG Upgrade Proprinter XL II! x DFI w/384K 


4 MG Upgrade Proprinter XL24E FETE Pack iSO 
Plotter-in-Cartridge ... AST Rampage Plus ... 
25 in 1 Font AST 286-2 for PSII 
AST Rampage AT w/512K 
AST Hotshot 
Everex PSII w/2 MG 


MODEMS & Orchid Tiny Turbo 


64K Ram Chips + Intel Above Board 286+ 
FACSIMILES 256K Chips see Inboard 386 w/adapter 


256K Simms $ Inboard 386 P.C....... 
Hayes 1200/2400 $2B9/$419 1 MG Simms 
Everex 1200/2400............. $79/$149 8087-3/-2 
Everex 2400 External 80287-6MHZ/-8MHZ ... 
Everex 2400 PS II 80287-10MHZ 
Sharp FO-220 Fax .. 80387-16MHZ/SX .... 
Sharp FO-300 Fax .. 80387-20 
Sharp FO-330 Fax 


Mouse Systems 





Compaq 386 1 MB/4 MB ....$499/$1395f (Logitech 





_* ISSUE HIGHLIGHTS « 


AST RAMPAGE AT NEC MULTISYNC IIA SHARP AST 6-PACK WORDPERFECT 
W/2 MEGABYTES MONITOR FO-300 FAX W/384K 5.0 
$799 $499 $1049 $199 $229 
EXTERNAL S¥j," 4 MB UPGRADE HP INTEL 2MB UPGRADE FOR 
FOR PSI! FOR COMPAQ 386 LASERJET it 80387-20 HP LASERJET Ii 
$179 $1395 $1689 $389 $489 


mae —— wo, FOR ORDERS & SYSTEMS QUOTES: 


Actin ton the seme item only, Hargwere will Se 
fepleced or repeired at our discretion = = 
within terme and limits of ihe 


manuiscturers warrat We cannel 


© juarantes © ibility All sales sre final 
-omputer ard ure sari ov wfc on CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 
* aides SHIPPING 312-228-6333 
roducts - inc. CIRCLE 336 ON READER SERVICE CARD TECHNICAL ASSISTANCE 312-228-1470 






3025-E S. MALMO Fax 312-228-0516 
ARLINGTON HEIGHTS, IL 60005 Prites and Availiability Subject To Change Without Notice 


PMG 7/89 


PC MODEMS PRINTERS Sale 


‘Avaten{200E HC exeemal ..67 Packard Bell 1200 int. 63 

Avatex 2400 HC extemal .. 135 Packard Bell 1200 Ext 75 BE yyy ene PANASONIC 
ATI 24000 {oternal MNP .... 157 Packard Bell 2400 Int 1s pacers soenauae 1180 NEW .. 
Supre 2400 Baud external ...129 Packant Bell 2400 Ext +... 149 §§ NX 1000 Rainbow ..229 119] New 
Suprn 2400 Bausd intemal with Mirror 2 Software....95 


ee VENDEX HEADSTART Ill ee ST ist 


12MHZ 80286 1- 1.46 Meg 3.5” ST.208 
1-1.2M0g 5.25" = 1 MegRAM ST-238R 
VGA Auto Syne 32 Meg Hurd Drive ST-250R 
14 Software Piotes aes Meg-40 aie 
CALL for the Lowest Prices ST-277RA Meg-4 389 
4 459 
ST-4096 569 
PC BOARDS ST-4144R og 2 639 
Pas. Basto BGA 149 MFM Controller Kit {I oi 49.95 
Packard Bell EGA 165 RLL Controller Kit’ 54.95 
ee avo ys © Board prices are good with porcham of any Seagein hurd dete 


carted te «*HARDCARDS «« 


a Seagate 20 Meg Hard Card 295 
WE WILL SPECIAL ORDER BOARDS FROM Seagate 30 Meg Hard Card 329 
STB-PARADISE-VIDEO 7A TIOINTEL Seagate 50 Meg Hard Card 
CALL POR THE LOWEST PRICES 


Since 1982 Order Toll Free 


800-558-0003 omputGthility 999-558-0003 


re eM OROER UNS OPEN Consumer flectronics ~ wi oppeRs a INFO (414) 357-8181 


Mor-Frl GAM-GPM CST Sat 11AM-SPM CST { g 


a IGFORIBA TION: Qpesty opetmm. Som teed dadtewsy feito quptinr, coat oy caeeny Gegias. Farmed ene sorRpE Ty ote oa bom 14 ont ame thay a be shee Geeheme! PO 2 ameter. COR, arpa are FURR, fe Comite writ 7 EA, Conde WLAN tee timer 
2% chipping for herpaare, einirae O00, MavierCand and Vina endere places ines eard 9, expindion dake and signee, WH raskdeate places inehvds 0 eaten tan, 1, AM, PPO, APO Ponte Mino and Canedion ecdere, planne ein G1 chipping, mfaimemn G2.00, 55 
foreign ORO axbd 17H obipging, ink (LED IE caters cMagred cotette Ow Continental UA. are okie rol cna iuerad YA coal. B hig ailpying chargan eased (ho ciercm emaet!, pia wl be charg] Peo adifioral gocpnt 6) pads are oop el 

{netet fantacy canrmenty. Wie de ted guarantee aneguiahily @ varsen Gs, Dus te our lew prises aft naive ara inal All Deivative ruteras tapet have a tutars anthastuniinn camber, Poane anil (4) 967-2161 to cbtmm an PLA. Go pow saturn wil ned be aavepted Proce ard 

poet to change wero odie. 25° Otek Dee may coat rece Caan De cars Wo en ILA deh Chipping end hacding ere non-etrectiihh. Wo chip Oro ten! wesiene caaiabts to ma Cpe cout be hanied by ed ener drouky wn (ho mariaahrer, 





CIRCLE 274 ON READER SERVICE CARD 





( Leprecard Hard Disk Cards 


FREE SOFTWARE including TAKE TWO, the 
backup utility PC MAGAZINE named “Edttors 
Choice” in 1986 & 1987 Also included are 
Menus Direct and LEPRECACHEsoftware 
from HMultsoft, 


Tandy 1000" 
models edd $20. 


G2MB_ | 49MB 
HIGH PERFORMANCE aoms | 4oms 
sespas__| suo | sore [$399 
Dest 
Bvy' 


Key board 


3.5° External Floppy Drive. $239 


The external high density 1 44MB floppy 
dave for PC/XT computers is the 

@asy way to transfer PS/2 data between 
systems. It includes a replacement 

high speed controlier, cables and manvat 


FREE: TakeTwo, the floppy backup utity 

PC MAGAZINE names as thei Editor's 
Choice. Now you have a fast, aflordable 
backup solution thal brings you media 
compatibility with the latest {BM PS/2 systems. 


© 117 Key enhanced layout 

© Built-in Solar Powered Calcutator 

© Switchable Ctrl, Caps lock keys 

© Double injection molded key caps 

© Removable funchon key template 

© ALPS tactile keyswitches as used by Northgate 

© 100% PC/XT/AT/386 $ Novell network compatible 





| DFl Handy Scanner” 





CGA. EGA, & VEGA displays 

@ Scan images for Fax 

© Optional OCR Software available 

© Includes HALO DESKTOP PUBLISHING 
EDITOR software 


© Cannects to hoppy diak 
controler 
© Uses indusiry standard O1C-40 format 
© 2ME per minute mn ATs, MBS 
min n PCAT's 
© External chassis avetable 
© Novel 3COM & SCO Xenix 
Compatible 
© DC2000 Cartridges: 
$22 an f5 for $110 
© New 00/120 iapes available 


$299 
{with Tape Cartndge) 


2 near Fx A 
equires DOS optiona 
Software 


1.44MB internal for AT only. 
© includes dnver software. 


$15 arvor 
Si09 


1.44MB internal for PC/XT $199 
*® Floppy Controller $ cables with 500,000 
bil/second date transfer rate. Supports 2 drives. 


instant Laptop $ PS/2 compatibility Alt kris 
inctude bracket ta mount in 5%" drive bay. 
black $ grey face plates, and mounting rais. 
144MB XT kits include replacement floppy 
Controtier that doubles the data transfer rate. 


286 and 386 Computers 


© OnTrack jarge dive software 
© Formatted, Partitioned & Tested 


HH ST261-1 30ms 
HH ST277R 40ms 
FH ST4096 28ms 


MFM 
RiL 
MFM 


42M $369 
65MB $449 
80MB $599 


And don’t forget that when you buy from Shamrock you get 


8 1-Year warranty and 
30-day money 
guarantee. 


Each kit includes high speed SCSI hard drive with 
face plate, host edapter, installation guide with ner 
Onven software, and mounting hardware Buried 
Software mcludes the TekeTwo backup utility, end 
Leprecache disk cache software Specify computer 
when ordering 
Seagate Kit 
Modes S70 Price 


$229 


Formatted Average 
Capacity Access 
20MB 65 meee. 
30Ma 40 meee. 
49MB 40 masc. 
ST277N 5.25" OMB 40meec. $499 
ST290N 5.25" BOMB 2amsec. 9559 


For STO2 Combmakon SCS! HardFloppy Controller add $40. 


ST275N 
STI36N 
STIS7N 


a2a° 
as 


as $380 


SS Seagate 


30MB KIT (Seagate $1236 
© 32 7MB/65ma/Mal Herght/t4 8 watts: 


65MB KIT $499 (Seagate ST277h} 
© 65 5MB/28ms/Halt Heght/) 1 watts 


SY Seagate 20MB $249 
Matched Pair Kits 40MB $349 
© Seagate Drive & Matched Controtter 
© 1-Year factory warranty 
© 15% faster throughput than ST251 drive 


© Pretested & formated 
WESTERN DIGITAS short slot controNer 

© 30-page instalation quide $ reference 
manual 

* Cables, mounting screws, full $ 
half-height face plates 

© FREE! Take Two high speed backup 
software, PC MAGAZINE “Editors Chosce” 
REE! LepreCache sottware by Muitisolt 
1-Year Warranty 30 Day Money Back Guarantee 

© Optional 150 Watt, UL/FCG approved power 


supply for IBM PC's $69 Fondy, 1000 


kits add $20 


SCSIORIVES — PRICE 
Seagate ST225N 
20 meg 65 ms. 
Seagate ST157N 
49 meg 40 ms. 
Seagate ST277N 
65 meg 40 ms 
Seagate ST296N 
80 meg 28 ms 


$299 


733AA Lakefield Ra, Dept. P, 
Westlake Village, CA 91361 
to order of get our free catalog, cat 
TOLL FREE 
800-722-AT-XT 


California 
(805) 373-7847 


FAX 
(805) 379-9345 


© No extra for Visa/Master/Discover (AMEX add 3%). 
© Pnces include UPS surface alypping. 





> 
+ 


S00, 65 MSEC, {2 HECHT MRL. 
3008, 65 MSEC, 1/2 NEIONT RLL__ 

- $12502 408, 70 WSEL, 2 RECHT, BLL. 
A eet CRED aine S125) 400B, 40 NEL, tf2 MESON, OF. 
S1251-1 4008, 28 NEL, 2 MECH, 

STeTR «—65B, AO NNEL, 2 RECN, RL_ 

$140% 2008, 28 NEL, FULL ESOUT, HL 

Tro SUB, 28 SEL, Ya MECN, SCL. 


Ey 


2088, 40 AEE, 3.5°, NF. 
2088, 40 MSEC, 3.5°, UL. 


(320 
(330 


NC-20 200, 40 SEL HARD CARD (DWIDY 100) [ie 
NC-30 $0888, 40 MSEC HARD CARD (TIDY 100) 309 


Sssszsssss 


SIPCERET |S: 
BEazEse 


ica 
3 


| 


Pr) GOB, EMME, 3.5° 0/525 107, RL. eo) ae wae 

3650 AONB, 64 SEL, 42 ENOT, FHL joe 308 297 

esas 4aB, 13 REL, 2, ML. Lge aro oe | 308s TUB, 22 MIEL, of2 MECUT, NFP. [soo 539 534 
EXTRA BONUS: QUIK-MENU HARD DRIVE ORGANIZER-REGULARLY $49.95, ONLY $14.99 W/PURCHASE OF ANY POWERKITI 


EXTENDED WARRANTY: ASK YOUR SALES REP AGOUT OUR LOW COST EXPRESS 1+ 1 EXTENDED WARRANTY PLANI 
REMEMBER_.WE COMPLETELY SUPPORT TANDY COMPUTERS ANO SERVICE MANY BRANDS OF HARD DRIVES! 


INT-2 200/300 BAUD INTERNAL 57 

EXI-12 1200/30 BAUD EXTERNAL 69, y | 
D0 AT 4/GOMBINT OT W/TAPE lane 

inT-24 2400/t200/300 INTERNAL a8) AT 40/6008 UT NOT W/TAPE ie) 

EXI-24 2400/1200/300 EXTERNAL |g) PS2 40/GOMB INT KIT WIPE 4 


ABOVE MODEMS ARE 100% HAYES COMPATIBLE 
‘AND COME COMPLETE W/A 2 YEAR REPLACE- 

MENT WARRANTY. INTERNALS COME SOFT- ALI KITS | ARE COMPLETE AND READY LO Ue) 
WARE, OPTIONAL WITH EXTERNALS. 


S 1008s fs OO+-ACTX XT RAL DUAL HD 1006-yoenty AT FIL 44 20D 

3 ED ee FOR AT 226, Woot, TMA DOALND [56 woh amt AT RHA MOTD 
087-1 0M FORAT = ipys| 80387-2020 FOR 386 5 1006-¥3R2 AT RAL 2:1 MOVED 
80287-6 Gillie FOR AT286 |i95| 80387-25 25008: FOR 386 [999 | tose AT SD 9 1006-¥9R1 AT RAL ts sD 
NOTE: THESE ARE ORIGINAL INTEL CHIPS, COMPLETE 1003-Yeuie AT 21 MFM DYED [MS 1006-¥SR2 AT RL. t-1 MOVED 
W/MANUAL AND 5 YEAR WARRANTY! OTHER CONTROLLERS ALSO AVAILABLE UPON REQUESTI 


i] WERCULES COMPATIBLE MOWO-CRAPIACS W/PRIMEER PORT 


121M ANDER MONOCHROME W/TLT 2 SofveL BASE ROB COLOR CRAPACS ADAPTER wt/PRIOTER PORT 


t2 INCH ANDER ONO FLAT SCREEN W/TLT 2, SafVEL BASE | 


14 DICH AMBER FLAT HOMO 1/S BASE (EXRRATES CCA) a7 BIRANCED GRAMICS ADAPIER 8000600 RES. AUTOSHITCH 
‘canmacunimeue <acuonenn cmon 
vinevel : feat cie « HOW-6 V6 DAT SUPER VGA Sta, tnots768, £56 COLORS, ARO 


—| SB BIT VGA CARD W/254K ON BOARD, 256 COLORS 
16 SUPER MULTISYWC - 10841768 RES. W/26 DOT MICH 2. US A 16 BIT VOA CARD Wi/256K Ol BOARD, 256 COLORS 


INSURED. 
CIRCLE 152 ON READER SERVICE CARD 
BUSINESS HOURS: LOCAL LINE:(313) 788-0133 
MONDAY FRIDAY: 9:00am TO 8:00pm DEALERS/GOV'T:(313) 788-0132 


CUTOMER SERVICE:(13) 661-5369)| 
SATURDAY: 10:000m TO 400pu 5568 DRAKE ROAD - WEST BLOOMFIELD - MICHIGAN - 48322 OR FAX US AT:(313) 661-5732 


Prices and cualiability subject to change. lores pt Deals ah TBS - T7083 apare arg Lp 


& clear. Sen ee ae era mn een creed on ent aaa Express - add 45%. We reserve tha right to substinse brands for similar 
o” greater valet 
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5332353223: 






















































































471 ~ toll: MOTHERBOARD 

ETE * NORS-1 PROCESSOR - 8087 READY 
Se * SEXPANSION SLOTS 

TURBO/IO | * 254K OF 12088 RAM, UP TO 640K ON BOARD 
2 W/7S HR. BURN | ry AWARD BI0S/PHOENIX B10S 

* FOG CLASS ' APPROVED NIVEL PLATED CASE 
* {SOW HEAVY DUTY SWITCHING POWER SUPPLY 
* YURBO, POWER, HARD DISH LED's -NEYBOARD LOCK 
* HARDWARE RESET AND TURBO SPEED BUTTONS 
















* REAL TIME CLOCK/CAL W/RATTERY BACK-UP 
° COMPLETE OPERATIONS DOCUMENTATION 
* ONE YEAR EXPRESS REPLACEMENT GUARANTEE! 














. A COMPLETE 3OMB 


XT TURBO/10 SYSTEM FOR 
ONLY $789, LOOK WHAT YOU GETHI 





























* 6,8, t2, 16 Mitr MOTHERBOARD 
* SEXPANSION SLOTS (6 - 16817] 
* Sta OF © WANT RABI, UP TO 4088 ON BOARD 
* AWARD BIOS 
* FCC CLASS 'B APPROVED NICKEL PLATED CASE 
* a00W HEAWY DUTY SWITCHING POWER SUPPLY 
* TURBO, POWER, HARD DISK LED's -KEYBOARD LOCK 
* HARDWARE RESET AND TURBO SPEED BUTTONS 







MB AT 
1 HER BURN On 





* 2 PARALLEL YO PRINTER PORTS 

* 2 GAME PORTS 

“ REAL TIME CLOCK/CAL W/BATIERY BACK-UP 

* COMPLETE OPERATIONS DOCUMENTATION 

° ONE VEAR EXPRESS REPLACEMENT OUARANTEE! 














+ 








* (6, 20-238 NOTRERBOARD 

* 80386 PROCESSOR - 80387 READY 

* SEXPANSION SLOTS 

* 1B OF 0 WAIT RAM, UP TO SHB ON BOARD 

* Ana 8108 

* FOG CLASS B APPROVED NICKEL PLATED CASE (5 BAYS) 
* 00m REAW DUTY SWITCHING POWER SUPPLY 

* TURBO, POWER, HARD DISK LED's -KEVBOARD LOCK 
* HARDWARE RESET AND TURBO SPEED BUTTONS 

* (01 -KEY ENHANCED TACTILE ‘CLICK KEYBOARD 

* HERCULES COMPATIBLE HONOORAPHICS ADAPTER 
* SAMSUNG HI-RES ANBER MONITOR -TLT & SWIVEL 


* UGH QUALITY 1.2088 FLOPPY DISK DRIVE 
* FAST 66MB/230S60 HARD DISK DRIVE 
* DUAL tc INTERLEAVE HARD /FLOPPY CONTROWLER 
COMPLETE * 9 SERIAL COMMUNICATIONS PORTS 
prt SLAs * 2 PARALLEL L/O PRINTER PORTS 
SYSTEM MINUS HARD DRIVE | * 2 CANE PORTS 
M.ED & TENTED W/72 HR. BURN IN * BEAL TIME CLOCK/CAL W/RATIERY BACK-UP 
$1799 * CONPLETE OPERATIONS DOCUNENTATION 
cau Feat CUstou CONFIGURATION —_| 


A COMPLETE 66MB 


AT-286 SYSTEM FOR ONLY 
$1349, LOOK WHAT YOU GETII 





ASK ABOUT OUR 286/16-20 


A COMPLETE 66MB 


386/23 SYSTEM FOR ONLY 
$2165, LOOK WHAT YOU GETII 





MORE POWER... LESS DOLLARS - 
| FASTDATA 


Personal Computers 





PASTDATA 2862 
Includes 640K, 
$1195 a 


ir St andara 















Chark 1 


12mhz 80286 
640K Memo - 
40mb Hard Disk with Controller 
High Resolution Monochrome 
Monitor with Swivel Base 
Monochrome Graphics Card 
101 Key Enhanced 

Keyboard with tactile click 
Parallel & Serial Ports 

Clock Calendar 

1.2mb Floppy Disk Drive 

5 Drive Bays 

8 Expansion Slots 

Security Lock 

Utility Software 

80287 Coprocessor Option 

200 Watt Power Supply 

Call for other Options 














64mb 22ms Drive "Add: 200 
80mb 28ms Drive Add:$400 
CGA Color Add:$170 
EGA Color Add:$400 
VGA Multiscan Add:$670 





If you're concerned that our price is too little 
to pay for a complete new computer system, 
well give you 30 days to change your mind. 


PASTOATA 286° 
$1595 ite: 


Standare . 


16mhz 80286 

imb Garahy 

40mb Hard Disk with Controller 
High Resolution Monochrome 
Monitor with Swivel Base 
Monochrome Graphics Card 
101 Key Enhanced 

Keyboard with tactile click 
Parallel & Serial Ports 

Clock Calendar 

1.2mb Floppy Disk Drive 

5 Drive Bays 

8 Expansion Slots 

Security Lock 

80287 a oe eco Option 
200 Watt Power Supply 

Call for other Options 


64mb 22ms Dive Add:$200 
80mb 28ms Drive Add:$400 
CGA Color Add eH 
EGA Color ¢ 
VGA Multiscan 





About Options: At FastMicro, we know that a low price on a 
computer means nothing if it costs a small fortune to outfit it the 


way you want. That's wh 


we offer hundreds of products to 


enhance your new system. Take a look at our listing of products 
on the next page to really appreciate how much you can save when 


you purchase a FastData computer system. 
integrate any of these fine 
At FastData, our commitment is to quali 





‘e will be 
ucts into Your new system for you. 


lad to 


When you first get your hands on a 
FastData computer, you may wonder 
what's the catch? After all, you get a 
fast 286 or 386 system with a mono- 
chrome monitor and a 40mb hard disk 
that's ready to run right out of the box. 
You get guaranteed compatibility. You 
get top-notch components from Western 
Digital, Seagate, Toshiba, and other 
industry leaders. You get a one-year 
warrantee (ask about our on-site option) 
and free technical support. You can 
choose peripherals from FastMicro's 
large inventory. And if you are not 
thoroughly satisfied within 30 days of 
having on your desk, we'll refund the 
purchase price (excludes shipping). 

What's the catch? We don't include 
MS-DOS, that's $79 extra. 


PASTATA 386 
*1995 


Ram, Monitor & 
40mb Hard Drive. 

- Stand. arl Fi patiras 

yoomtia 80386 


1mb Ree, 

40mb Hard Disk with Controller 
High Resolution Monochrome 
Monitor with Swivel Base 
Monochrome Graphics Card 
101 Key Enhanced 

Keyboard with tactile click 
Parallel & Serial Ports 

Clock Calendar 

1.2mb Floppy Disk Drive 

5 Drive Bays 

8 Expeddsich Slots (2-32 bit) 
Security Lock 

80387 6 Coprocessor Option 
200 Watt Power Supply 

Tower & 2omiz Options 


64mb 22ms one ” Add: $200 
80mb 28ms Drive Add:$400 
Add:$170 

Add:$400 

Add:$670 





= 





PRINTERS 
ALPS 


Allegro 24 
Citizen 
Diconix 

150P 
Epson 
Fujitsu 


Panasonic 
KXP1180 
KXP1191 
KXP1124 
KXP1595 
KXP1524 
KXP4450 

Star 
NX1000 
NX2400 

Toshiba 
P321SL 
P341SL 
P351SX 


BOARDS 
AST 
Six Pak Plus 64K 
VGA 


Everex 
1200B Int Mod 
2400B Int Mod 
EVGA 
VGA 16 bit 256 
VGA 16 bit 512 
Genoa r 
Super EGA Hi-Res 
Super VGA #5100 
Super VGA #5300 
Suver VGA #5400 


iF Detabase 
ipper 

Dalaease 

dBase |V 

dBXL Diamond 
Foxbase Plus 
Paradox 3.0 

Q&A 


RapidFile 
Rbase for DOS 
Reflex 


Desktop Publishing 


Byline 
GEM Desktop Pub, 
| Pagemaker 
| PF :First Publisher 
| Publisher's Paintbrush 
\ Ventura 
Financial 
Bedford Integr. Acct. 
Computer Assoc. BPI 
DAC 3.0 


DAC Payroll 3.0 

Dollars & Sense 

Managing Your Mone’ 

Peachtree Complete | 
Graphics 

Deluxe Paint Il 

First Graphics 

Freelance Plus 

GEM Antline 

GEM Draw Plus 

Genenc Cadd Level 3 

Graph Plus 

Harvard Graphic: 


315 | FastData 
Call 1200B Int. Modem 
2400B Int. Modem 
299 | XT 1.44 Floppy Controller 
Cail Hercules 
Graphic Card Plus 
intel 
8087-2 


Above Board Plus 
Orchid 

ProDesigner 

ProDesigner Plus 

Tiny Turbo 286 
Paradise 

Autoswitch 480 

VGA Plus 

VGA Plus 16 

VGA Professional 
Practical Peripherals 

1200B Int Modem 

2400B Int Modem 
Prometheus 

Promodem 2400B 

Promodem 2400G 
The Complete PC 

Answering Machine 

Fax 4800 

Hand Scanner 400 
USRobotics 

1200 Baud Intemal 

1200 Baud External 

2400 Baud Internal 

2400 Baud Extemal 
Video 7 

Fast Write VGA 

Vega Deluxe 

Mah VGA 

V-BAM VGA 


LAPTOPS 
Megehertz Modems 
2400B Toshiba 
2400B NEC, Epson 
Mitsubishi or Zenith 
Mitsubishi MP: 286 


Integrated 
439) First Choice 
105 Works 
185 Windows 286 
Call Windows 386 
197 Mice 
179 | Keytronics Serial or Bus 
439 Logitech C7 Serial _ 
90 Logitech HiRes Serial or Bus 
Microsoft Senal or Bus 
175 Microsoft W/ Windows 286 
169 QmniMouse Senal 
449 PC Mouse ll Senal or Bus 
69 Power Protection 
149 Curtis Ruby Plus 
Call| Datasheild 85 
Datasheild 100 
139, Programming 
Call Macro Assembier 
53 Norton Guides (Specify) 
53 Turbo Assembler/Debugger 
Call Turbo Basic 
113 Turbo C 2.0 
139 Turbo Pascal 5.0 
Quick Basic 
67 Quick C 
Call Quick Pascal 
329 Spreadsheets 
269 Allways 
165 Excel 
149 | Lotus 
299 Lucid 3-D 


99 

59 
169 
129 
239 
449 
395 


287 
387 
247 


175 


Multispeed El. 
Multispeed HD 
Toshiba 


71000 

71000 768k Card 
T1200F 
71200FB Backlit 
T1200HB Backlit 
71600 

75100 


MONITORS 
Magnavox 
7BM749 VGA 
9CM082 VGA 
Mitsubishi 
1410 EGA 
Diamond Scan 1381 


239 NEC 


289 
Call 


59 
149 


129 
149 


209 
219 
139 


69 
89 
119 
149 


277 
195 
239 
389 


Multisyne 2a 
Multisyne 3d 
Multisyne Plus 
Princeton 
Max15 
Utltrasync 
Ultra 16 
Seiko CM1430 
Son 
1302 Multiscan 
1303 Multiscan 
Zenith 1490 


DISK DRIVES 
Miniscribe 40MB AT #3650 
Mitsubishi 

60MB AT MR535 
Seagate 

20MB XT Kit #225 

30MB XT Kit #238 

40MB AT #251 

40MB AT #251-1 

80MB AT #4096 
"380K F1 

lo 

720K 35° Ho y 

1,2MB 5.25" Floppy 

1.44MB 3.5" Floppy 


Call On Non-Listed Items 


Utilities 
CoreFast 
Carbon Copy Plus 
Desklink 
Desqview 
Desqview386 
Fastback Plus 
FastTrax 
Formtool 
Formfilier 
Laplink Plus 
Laphnk tl 
MS-Dos 4.01 
Norton Advanced 
PC Tools Deluxe 
ProComm Plus 
SideKick Plus 
XTree Pro 

_ Word Processors 

Ami 
Easy Extra 
GEM First Word Plus 
Grammatik Ml 
Manuscript 
Multimate Adv. Il 
Professional Write 
Rightwriter 
Sprint 
The Perfect Addition 
Q&A Write 
Webster's Wnter 
Word 5.0 
Word Perfect 
Word Perfect Library 
WordStar Prof_5.5 


CIRCLE 352 ON READER SERVICE CARD 


Toshiba T1000 


The T1000 ts the perfect 
second PC! Hicomes with © t 
§12K of Ram,a720K — |A 


Noppy dnve, a 

supertwist EL co kp 

sereenand MS-DOS 

in ROM! All this na 

baltery-powered 7 pound package. 

A 768K Ram card 1s just $269 and can be sel as 
hase, expanded, or a non-volittle Ram dish 


WordPerfect 5.0 


$215 


The most popular word 
Processor is now even 
WwW. better than ever! Version 
50 adds mulliple font 

ay support, graphics inte: 

Halon, Page preview 

and =o much) =o more 

WordPertect 5.0 still retains tts feet 

and case of use thal made 11 #1. Combine this with 
the hes! support in the mdusiry and you cant love 


FoxBASE+ 
$485 


(4, fl 
FoxBase+ 2 10 18 simply fo f 
the fasies) dBASE com: a) PY) 
A 


patihle datahase software ae 


avatlable FoxBase+ also Lt 
adds many enhancements © J 
to the dBASE language ‘acca 

And 11's user-fnendly too, sts 

FoxCentral uses pull-down and pop-up menus 
and you can perform every important datahase 
operation without programming! There are even 
LAN, runtime, and 386 versions availahle. 


RGB Color Monitor 


PySereuns ¢ 
‘mae 2199 


1] These 14” monitors were 

\ | purchased from a large PC 
= — manufacturer: who was 
- yy overstocked. They are 

< brand new with one year 
Wana fites andare wade by Swnkong Tey ave 
fully CGA compatible and work with PC com 
patibles ACGA (640% 200 resolution) card ts just 
49 and comes with a panier port. This ts the 
perfect videacombo for yournew XT or AT clone. 


TERMS; No Charge for Visa or MasterCard 
Shipping & handling charge: 3% (Min $4). Prod- 
uct warranties, offers & claims are handled by the 
manufacturer, DOA's repaired of replaced at our 
option, All returns sre subyect to 15% restocking 
fee, call for retum authonzation (RA) numher 
first, No retums on used items Sorry, no COD» 
Personal/company checks delay shipping Com: 
patibility is not guaranteed. APO's adil $15 per 
box, Prices/availablity subject to change. AZ or. 
ders add 6.7% tax. For your protection. we chech 
for stolen credit cards. 


Muilling Addres 

3721 E Grove St. Phocnix, AZ 85040 

To place order I; 8OU-441-3278 

For custamer service call: 602-437-8975 














FP 






Visa, MasterCard, Discover 











HOURS: 
7 AM to 7 PM Monday-Friday vo aay 
8 AM fo 2 PM Saturday 
Call on Sunday Ea == — oS 
COMPAQ IBM 
Next Day Delivery Laptop SLT 286 55SX 30/50 Mb Porta 1 COR 
20/40 Mb $279 and Reseller 
Available for as St 120 Mb Disk 
Little as $8 $3725/$4225 $3050 $can Accrual Program 
($52,485 paid in 1988) 
MONOCNROME MONITORS =| WYSE 60 Amber or Groen $295 
$ mi 1 writer tl $1125 
$2250 COMPAQ VGA Mono $210 Aldus Pagemaker _. $459 Propsinter X24e $615 
ee IBM PS/2 6503 §200 COMPAQ DOS 3.31 $29 Propnnter XL 24e $810 
MULTISYNC GS $249 | si Proprinter Wl XL $645 
BE | Pint owe | comme, at | ME 
/EQA MONITORS 11 £2200 170/55 24 Wire $339 
Pastabie 70 1e0 Mb Dick $80) awoex cooarcrz2 searags | IBMOSI2 Standard 1.1 OHS ae — 
Model 70—120 Mb Disk $5300 | IBM PS/2 6512 F we Si 
Model 70-A21—120 Mb Disk $7800 | PGS UltraSync $500 Lotus 12:3 V2 01 S42 szazveg9 PSXL 400/140 cps $1025 
Model 80—70 Mb Disk $4800 | SAMSUNG RGB $245} Lotus Symphony 20 Color Option $118 
Model 80-115 Mb Ok $5900 J ZENITH 1300 Sete | MESON ynicNes 2060 GESTS | Oidata 
Ve jatemels 
pe nat VQA/CAD MONITORS — MicroSoft Word/Work $220/110 gant $385/477 
286 Mod 1/640 K 51670 | coms Puente Ravenines 2 oe 393 $980 
286 Mod 140 Mb-640 K Monitor COMEAG VA Cob Se ineatasnaee ss ea ML 172P $210 
Sece eskoro Teo 5) ON | tM Psr2 8513 sis. | Paadoxs.0 =i ML182 Turbo $230 
386 Deskp! 75 IBM PS/2 6514 $1150} PFS First Pub $75 
36S Deskpro Mod 1 MITSUBISHI 6905 $2310 [Quicken $34 | Panasonic 
3B6S Deskoro 2OMB/40M> _$2700/2000 NEC MulSyne XL $2050 Smartcom t/t $90/150 KX 11601 192/38 cps $179 
386/25 110Mb/300M $6950/8900 NEC MultiSync Plus $679 $490 KX 1191 1240/48 cps $235 
Portable il Model 4 $2700 | NEC MultSync 24/30 ssigiera | Word Perfect s 0. $225 RSS V2) | Seerecns $329 
Portable Il! Mode! 20 $3400 PACKARO BELL $310 LASER PRINTERS KX 1592 180/38 cps $379 
Portable lil Mode! 40... $050 | ZENITH 1490 $619 | Al-m-t Font $340 1X 1595 240/51 cps $429 
Portable 386 Model 40 $5400 NOVELL NETWORK HP DoskJet/Phus, $560/$685 Fie 240/60 cps $540 
WESTEAN DISTAL 3 ode LAN Kt | NP Seandet Ps $1075] Expresswrter 901/91 $339/410 
wAND Novel! Driver $850 | PANASONIC Kxasso Rigs COMM./EMULATION 
Entry level 206 Starter Kit, 4 Users $575} TOSHIBA PayeLaser 12-6 $2499 fF 18M PS/2.50-805250 Emulation $675 
WOVELL 286 Software V.2.15 $2100 A, 2 allah mabe se (BM PC XT/AT 5250 Emulation . $675 
Rave linerriicanit AST PC XT/AT 5250 Emulation $575 
V215. $3200 Fi Plater 744074754 065/159 | IBM PC XT/AT 3270 Emulation $450 
ag PReMEoETt 3200 | AP Plotter 7550 $7929 | IBMPCXT/AT 3278/9 Emulanon $490 
15200 40 Mp/100 Mb Ss000/6300 ARCNET PC120 $185 Sumasketch 12% 12/1218 $375/630 IRMA Board Sall 
ZENITH LAPTOPS ARCNET PC260 $235 PRINTERS US ROBOTICS 1200 int $100 
Supersport Mod2 $1525 | NE 1000 Ethemet Cara $325 ere eel S159 
Supersport Mod20 ow... 265 | NP -600 Ethemet Card $680 150° S25 ecuanee pees 
Seer eee ee vail i <a1 emi. | MARCNETIE ware ties os IAYES 1200 Ext 9277 
7 386 | 0 Mc 50 | ARCNET Actve Hub $469 FX B50 260/84 cps 5 |) PRR ees ; 19 
PACKARD-BELL Pil Pleat $8 Hs ee gena ee $510 | Ciena i200 wi 8 
Lovell tramed & authonred eales & suppart cps $459 
326 system $2500 CERRITO coe $52 | EVEREX 2400 inven $137/195 
088 System 5795 Taine LO 850 264/88 cps $510 MULTIFUNCTION CARDS 
DISK DRIVES LO 1050 264/88 cps $730 7 EVEREX MagicCard OK $100 
evar soso | M3196 $1050 1.0950 264/88 cps Sal | astG Pack wana Shel 
Screen $259} 18M 3197 Mono $1650 1.02550 400/133 cps $929 | AST advantaged? tor PS/2 $Cal 
SEAGATE 40 Mb Kit H $366 (18M 3197 Color $1750 LX 800 30/160 cps $195 COMPAQ 1Mb Memory 386/20 & 20£ $595 
SEAGATE 40 Mb ST 25 $439 WYSE 50 Amber or Green . $370 OFX $000 533/60 cps ... $1399 COMPAQ 4Mb Memory 386/20 & 20€ $2200 
i A Bearer nara Se 
, “We Will Beat Any Price”’ a“ 
ice”... k 
PAOCOM Ext 5 25° fr 230 y Dic VIDEO BOARDS 
Card Drives COMPAQ AG 1024 Board $1049 
PLUS 90 Mb/a0 Mb Hard Card. $505'607 COMPADVDU S48 
Wd $535/ ie ‘i 
PROCOM 30 Mb/40 Mb $429/519 in Mlinois Call. . . COMPAQ VGA $419 
PROCOM 45 Mb tor PS/2 $795 ve GENOA Super Hi Res 800X600 $175 
MAYNARD 20 Mb Call GENOA Super VGA $310 
* CIRCLE 295 ON READER SE CARD PARADISE VGA PwelVGA 16  $2067308 
7 RVICECA 
Rae ea ain SALES AND QUOTES (Outside lilinals): 1- 5 BP MonoGrapnes 2 
CANON FAX 25 $1725 . xe 
MSURATATIAIZO0 Hess SHIPPING ANO TECHNICAL SERVICE: 1-312-654-4178 VEGA VGA $275, 
wna Me ie QUOTE-A-FAX: 1-312-325-4969 CHIPS 
SHARP F0500 $1400 © All manufacturer's warranties are» Prices subject to availability and tree 17203 $220/149/109 
TosHIBA 010 es good through RP Systems” change without notice. BO287-6/8/ 1A $167/220/259/355 
TOSHIBA T3300 Siig | ° Corporate accounts call Brian. «Prices reflect 3% cash discount, S0ge7-16/20/25/SX _ $269/489V550/270 
TOSHIBA T3700 $1500 © 135% APR Lease available. © Allow 10d for personal ACCESSORIES 
6 FAX ROLLS $40 © Over 4000 products available eee ce AB Switchbox 40 
COPIERS with $6,000,000.00 inventory in cea Kensington Masterpiece $35 
CANON PC3.2 $539 stock. © Wire transfer accepted, Kaytronics 101 Kayboar $100 
CANON PCBRE $1000 ro ‘ Pree ee $20/25/60 
CANON PCT $1210 © IBM AS/400 processes your order §=— © Minimum $5.00 shipping! 6 Outlet Surge Protector $25 
Toners $70-120 “ges aca ot aoa handling charge. MICE 
TAPE ° r burn in on s. f 
IBM 6157 tor PS/2 $1350 |) stack orders placed by 4.00pm” emia cliegs OTR tocitea Psa 00 
IRWIN 40 Mb InvExt $465 shipped j © Educational P.0's welcome. LOGITECH C7 Serial 
MAYNARD 60 Mb XT/AT InvEwt $675/881 pped same day. i LOGITECH HiRes 320 OPL 9 
MAYNARD 60 Mb for PS/2 $699 © Credit cards charged upon ship- © Corporate terms available. Microsoft Mouse with paint | $119 
MOUNTAIN 60 Mb $1199 ment onty. © Prepay and deduct 1%. 18M Mouse . ) $85 


Performance 


peested EXCEL I nto The Future x 


|moxo) cca | BGA | VGA 
MODEL/DESCRIPTION 


17 (1) 360K Fie $1,039) $1,079 
| 2/ (2) 360K Floppy Drives $1,109} $1,149) 
| 20/22MB,60mils. MFM,KC-20 $1,339) $1,379 
$1,379 
117th 360K Floppy Dnve $1,069 
2 / (2) 360K Floppy Drives | $659 $1,159 
20 / 22MB.60mils. MFM,KC-20 | $889 $1,389 
10 Mhz | 30/3: $1,429 
$1,139 
$1,209 

















































| 2/ (2) 360K Floppy Drives 
12 Ming | 20! 22MB.60mils MFM.KC-20 139] $1,439 
% | 30 / 33MB.60miIs,. RLL.KC-30 9| $1,479) 
TT71) LM Floppy Drive Bu i 
1024K | 20/22MB.GOmils MFM.2-1.C-20 | $1,179] $1,259 $1,379 $1,679 
20 / 22MB,38muls.MFM,2-1,ST125 | $1,219] $1,299] $1,419) $1,719] $1,759 
12.5Mbz | 30 / 33Mb,38mils. MFM,2-1,STI38 | $1,289] $1,369] $1,459) $1,759) $1,829 
0-Wait | 40 / 42MB,60mitls, MFM.2-1.MS3650 | $1,299] $1.379| $1,499] $1,799] $1,839 
40 /42MB.38mils,RLL,|-1.MSEO4S | $1,379) $1,459) $1,579) $1,879) $1,919 
40 / 42MB,26mils,1DE,1-1.MS8051 | $1,379] $1,459) $1.579) $1,879) $1,919 
65 / 6SMB.40mils,RLL,1-1.MS3650_ | $1,379] $1,459) $1.579) $1.979) $1,919 
85 / £SMB,28mils,SCSI.1-I,ST296N_ } $1,579] $1,659] $1,779] $2,079) 
120 / 120MB,28mils,RLL.1-1,574096] $1,809] $1.88 : $2349 $2514) 
1 286-16 _| 17) 1 2MB Floppy Drive 1,25 : ey 1.79 ST xi] 









































“BASE SYSTEM Features PCIXT 88-10 68-12 286-12 | 286-16 386-20 386-24 










































cru 8088-2 6088-1 V20_ 80286 | 80286 | 80386 80386 20 / 22ME,60muls,MFM,2-L.KC-20 | $1,499) $1579} $1,699! $1,999) $2,039 $2,204) 
Speed (nz) 8/477 10477 12477 1258 | 168 | 208 248 124K | 29 /22M3 38milnMFM.2-1.ST125 | $1,549] $1,6291 $1,749! $2,049] $2,083 $2.284) 

ERSO ERSO ERSO AMI | AM! | AMI = AMI AG Mbz | 30/33MB,38muls,MFM.2-1,8T138 | $1,609] $1,689] $1,209] $2,109] $2,149 $2,314 
Wat States 1 on Ot oN Oo on 1 0-Wait | 40 / 42Mi5,60mils,. MFM,2-1.MS3650 | $1,629} $1,709] $1,329] $2,129] $2,169 $2,334 
Standard Memory Config 640K «640K «640K 1MB | IMB | 1MB 1MB 40 / 42MB ,38mils,RLL,t-1, MS#045 $1,779) $1,899] $2,199] $2239 $2.404 
‘On Board Memory Expansion 4MB | 8MB | 8MB 8MB 40 | 42MB ,26mnils, IDE, 1-1. MS8051 $1,779) $1,899] $2,199] $2,239 $2,408 
Shadow RAM BIOS 384K | 384K 384K $1,779) $1,899] $2,199) $2,239 $2.404 
Coprocessor Support 8087 8087 «©8087 «80287 | 80287) 80387 80387 $1,979) $2.439 $2,604 
Expanion Siots OBbt 8-Hbt 8-Hbt 2-6,6-16/2-6,6-16/2-85-16 S256 










386-20 | ese IMB Fes one 








Dual Hard Floppy Controfler «= w/H.D. wH.D  wH.D. Yes Yes | Yes Yes 




























Device Bays(E-extemal-in,) 46 2E21 2621 321 3621 |9E24 [3624 1K ee — 
Senal Ports 1 1 1 eptional joptional opbonal optional 20 Mb2 | 40 / 42M8.26mits.IDE.1-LLMS#051 | $2,200] $2,289) $2,400 
Paralle! Ports 2 2 2 1 1 1 ' O-Wait | 65 /45MB.40rils,RLL.1-1.MS36%0 | $2,800] $2,280 
Game Ports 2 2 2 u 1 ' 1 5S / NSME,2Gnmuils.SCSEI-1.ST2ION | $2,409) $2,409) 
Bus Mouse Port 1 1 1 1 1 1 1 | 120 / 120MA28mils.RLL,1-1,5T4006] $2,539] $2,619) 
Power Supply Size 150W 150W) 150W 200W 200W 200W | 200W 386-24 | 1 /(1) 1.2MB Floppy Drive ($2,199 $2,279) 











| peak | 20/22MA.3¢nulyMFM,2-1.97125 | $2,480] $2,569) aeels $304 
10 /33MB 3imils.MFM2-1.ST138 | $2,549] $2,825] $2,74u] $3,0u $3,009] $3,254 
24 Mhz 40) /42M6,38mils RLL,I-1.MS8055 | $2] $2,719] $2,834] $3,139) $3,170] $3,344 


Key Tronics USA Keyboard Yes | Yes | Yes Yes Yes Yes Yes 
E2-DOS 4.0 wGEM,TopDOS| Yes Yes Yes Yes Yes Ye Yes 


























Battery Backup Clock Yes | Yos | Yos = Yes Yes Yes Yes | | 
Norton $I Ratng 40Version | 18 | 21 ) 49 , 14 ; 183, 225 | 26 | 65 / 4SMB.A0rnils,RLL,1-1.MS3650 | $2,629) $2,719) $2,839) $3,139) $3,179) $3,344 
| Landmark Speed a1 | 41 5 | 185 i 05 / 2SMB,28mu!s,SCSI,1-). ST29ON | EL8I9) $2,919) $3,033] $3,333) $3.373) $3.538 





















| | 1207 120MB.28eils, RL 1-1 STAG) | $2,060] $3049) $3, Lal $3,469) $3,509 $3,674) 


EEE en can Sc wo bt Sept ap oe STA Se, cn wi een Wi gl Pics Gecairmsanenaneart 
* ADD $150 for Tower Case on systems above ' ADD $1000 for 640x400 GAS PLAZMA Portable * ADD $100 for 286-20/20Mlz).* MEMORY UPGRADES ADD $295 Por Megabyte for 206-12 16,20 and $395 Por Meg for 286-20.24 


CAI ) CHUPNieES DRIVES XT/AT BOARDS 
| NT200: fegaoit, jetboar 


Vi2002 Monochrome Grapinc/Printer $ 45 § | DA2001 5 25° 360K Floppy Drive Black $ 66 e 3 

Runs Network OS.IBMMS $120 I | wages Color Graphic CGAPrinier  $ 45 | OF203 §.25" 1.2MB Flopy Drive Tan $ 69 X72004 XT 2-port Floppy Controtor $15 
NT2020 CBIS NETWORK OS Software | Vi2006 EGA Enhanced Graphics Card $150 OR2005 3 §" 720K Floppy Drive $78 XT2006 XT Multi VO.SP,PP.GP.CLK § 49 
(BM/NOVELL Comaptible $108 | | yi2075 VGA Analog w256h Cari $199. | /0R20063.5°14MB Floppy Drive = $99 | T2007 XT 640K RAM card 0K $% 
NT2030 EtherNet Board 10MB/Sec. XT2E47 XT Everex 2MB EMS 4.0, 0K § 79 


Vi2061 VGA AGB/Anaiog 800x600, DR2023 3 5° Kyocera 20MB Harddisk $215 
| NE1000.Novel Compatible $219 X72008 XT Battery Clock Card wisott. $ 21 


Paradise Chipsot Adapter = $249 F | OR2020 Kyocera QOMBPC/XTKit = $259 
| NT2005 Network Terminator Pair $19 VI2012 12°Flat Monochrome wT © $91 F230 Kyocera 30MBPC/XTKt $290 | X72008 XT Cloch/AS-232 Seria! Cand $ 33 
NT2006 Network Cable 25foot $2 XT2010 XT/AT 2- port GAME CARD §$ 14 






































































Vi2018 14°Flat Monochrome wT $115 I | OR 2042 Minscribe 3650 40MB 6Oms $319 
| GALL FOR XT/AT WORKSTATION PRICES Vi2013 AGB Color,640x200 wT $219 {| DR2080 SEGATE 4096 80MB 26ms $578 Rea pe ant ca 5 g 
ower 
[ EXCEL Barebones ] Bimeiiavhemninmmnen Keyboards VO AT2O7i 12.5Mhz AT mothorboard OK $249 
| $82001 EXCEL PC/XT $159 ] | ¥I2025 SLYNX Intollsync, 800x1000 $469 | AT2010 Key Tronic 101 Prot. Keyboara$ 59] | AT2002 AT Hard Floppy Controtier 2-1 $108 
| $$2002 EXCEL 88-10 $172 | | vige72 TRUE BLUE VGA Package 102003 Znix Senal Mouse 250dp: -§ 39, | | AT2003 AT/XT 1.4 Floppy Controller $ 39 
| $2003 EXCEL 88-12 $109 640x480,31,256 Colors. «$549 | 102006 Znix Sanal S-Mouse 340do1 $ 59 | | AT2004 AT 0 Board PP.GP.S-AS232 § 99 
| $S2005 EXCEL 286-12 $379 | | Vi2073 MULTISYNC PACKAGE 102011 Super Joystick Arcade Style $ 20 9 | ATZE13 AT Everex SMBEMS 40,0K $109 
$$2006 EXCEL 286-18 $559 800x600..31.256 Colors «$678 | | CO2001 1200 Baud Modem Internal $ 60 | | ATA006 AT/XT 4-port serial, 2pop $67 
| $S2007 EXCEL 286-20 $500 €02012 2400 Baud Modem intarat $99 § |ATZO4S AT/XT Intomal4-drve Cit = $ 7? 









i 


AT2046 AT/XT Int 2-dove Ctrl wens! $ 69 
(T2008 AT 200 Watt Powers $ 


$S2008 EXCEL 386-20 02020 2400 Baud Pocket Modem $169 











(ORDER LINE 800-87EXCEL CIRCLE 506 ON READER SERVICE CARD SERVICE 800-666-3440 
| EXCEL Computer Undergo a 48-Hour Burn-in. FREE Credit Card Ordering (NO SURCHARGES}. 
30 DAY SATISFACTION GUARANTEED, Shipping - Add $3 per box, $15 per system 
| ‘After 11 days of receipt a 15% restocking fee COD Orders - Add $ 3 per box. 
Al Products Carry Ona Year Manufacturer Warranty 
Prices subjec! fo change without notice Division Of WAA Inc. 5020 NW. 39th Streel, Lincoin NE 68524 





FAX (402) 470-3179 Convenient Hours: M-F 8am-9pm,Sat,Sun 9am-Spm 


30 DAY MONEY BACK 
GUARANTY 
on Headstart Computers 
Ifnot completely satisfied within 30 
days of delivery return for refund of 
Computer purchase. Ail items must 
be returned In same condition as 
when received. Does not include 
return freight, shipping or handling. 


HEADSTART’ 


NETTLES (formerly Vendex) 


A Diviasen Of North American Pritipe Corporation 


From the largest full service reseller of Headstart 
New England. etl supporting, and servicing 
computers since 1987. 


ters in 

adstart 
HYUNDA! 
(18 Month Warranty) 

Super 16X, 10Mhz XT, 640K, 
CGA/Mono, P/S, DOS 3.3, Basic, 
MS-Works 
1-3.5* drive (3 maximum) $689 


Super 18TE, 10Mhz XT, 640K, CGA/ 
mono, P/S, DOS 3.3, Basic, Electric 


Desk SW. 
1 floppy-$650 2 tloppy-$725, 


Super 286c, 10Mhz AT, 640K, 1.2 MB 
drive, P/S, OOS 3.3, Basic 


; HEADSTART ill 
80286-12/8 Mhz $2000 OF FREE SOFTWARE 
5.25" drive 360K/1.2 MB OOS 3.3, GW Basic, 
3.5” drive 720K/1.44 MB Headstart Advanced Environment, 
1MB Ram, expandable to 3 MB Pop-Up programs, Floppy driver, 
Framework Il, 


32 MB hard disk, 28 ms/1.1 
Perspective 3-D Graphics 


Interieave 
18 bit VGA eutoswitch ATI & Computer Ease Tutorial 
Software, 


paraliel, serial (2) 
gameport, mouseport Xtree-Hard Disk Manager 
145 watts, 110/220 switchable Splash VGA Paint, Publish-itl 
3 button optomechanical mouse Chessmaster 2000 
101 enhenced keyboard Twist & Shout, Bookmark Plus 
3 full length 6/18 bit exp. slots 
14 inch Flat Amber 
14 inch CGA (640 x 200) 
14 inch EGA (640 x 350) 

EVEREX 
NEW Excel Stream 60w/QIC-02 1/2 
card controller, Ext. 60 MB cartridge 
tape BU. Image BU SMEB/Min ... . $899 


MICROSOLUTIONS 


MAIL ORDER DIVISION 
Houre (Eastern Standard Time) 
M-Th 11-7, Fri & Sat. 11-8 
ORDERS ONLY: 1-800-876-7628 
In Mass., orders: (506) 879-7625 


TECH SUPPORT: 1-600-PC COACH 18 MONTH ON SITE WARRANTY 


a GENERAL COMPUTER STORES 


680 Worcester Road, Framingham, MA 01701 


Customer Service: (508) 879-8774 
MC, VISA, CHECKS, MONEY 
ORDERS. MA add 5% sales tax. 


5 yesr member: Better Business Bureeu, Netionel Office Products 
Association, Association of Computer Retailers 


Megamate (PC, XT, AT)-Ext 3.5” 
autosensor 1.44/720K drive wit size 


Shipping charges additional. 
Prices/evaitability subject 
to change 


This is what 


a year's worth of 
PC Magazine looks like 


..-and PC Week, PC Tech 
Journal, MacUser, Govern- 
ment Computer News, Lotus 
Magazine, Digital Review, 
Microsoft Systems Journal, 
Communications of the ACM, 
and A+. 


Introducing COMPUTER LIBRARY! 
COMPUTER LIBRARY™ is the ultimate 
desktop reference on computers and 
computing. It’s a database containing the 
full text of a year’s worth of these 10 
leading computer publications, all ona 
convenient, monthly updated CD-ROM. 
And if that’s not enough, It also includes 
abstracts of computer related articles 
from over 110 other periodicals like 
InfoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 
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CIRCLE 737 ON READER SERVICE CARD 


Altogether, each disc covers more than 
43,000 articles that have appeared in 
the last 12 months. 


Fast, Easy To Master! 

Locating the exact information you need 
is a snap because COMPUTER LIBRARY 
includes BlueFish searchware from Lotus 
Development Corporation. Just enter the 
topic you're interested in. BlueFish _. 
rapidly locates all the articles 
that mention that topic ¢ 
and makes them avail- 
able for your instant 
retrieval. 

COMPUTER LIBRARY is 
designed to boost the pro- 
ductivity of anyone who Is 
professionally involved 
with buying, managing, 
supporting, marketing, 
or developing computer 









hardware and software. Once you begin 
using it, you'll wonder how you ever got 
by without it. 


Subscribe Now! 

COMPUTER LIBRARY requires a CD-ROM 
drive. 1f you don’t already have one, we 
can help you save money on a fast, reliable 
Sony drive, complete with a 12-month 
warranty. 

An annual subscription to COMPUTER 
LIBRARY costs only $695. To subscribe 
or to get more information call 
(212) 503-4400 today. 





A 
LIBRARS 
THE ULTIMATE DESKTOP REFERENCE 


Computer Library ts a trademark of Ziff Communications Co. Bluefish is 4 tegirtered trademark of Lotus Developinent Corp. 
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WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 
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(312) 498-1426 (312) 21 1737 
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IMMEDIATE ANSWER 


COMPUTER DIRECT 1-800-BUY-WISE 


WE WON'T BE UNDERSOLD! [Expires 6/51/65] 800-289-9473 ext. 33 


Outside 800 Service Area Call 312-382-5058 





Now, A Complete XT® Compatible 
| Computer For Under $5001! 


640K 10MHZ TURBO XT COMPUTER 
For Only LOOK AT ALL YOU GETIl! 


THE RAM CRISIS i$ 9 5° High Tech xT® Small Footprint Case with 
Front Ponel LCD Display, Swi le Tu 
IS OVER! Moda! Ard Security Kepoek 


ust gov.es tr Full 640K RAM, Instolled And Tested 

+ Porallel, Seriol, And Game Ports Standard 

% CGA, RGB, MGA Card Included 
"Be w Clock/Calendar 
Won ta! tr 150 Wott Power Supply 
Undersolt # 101 Key AT@Style Keyboard 

= 4 360K Floppy Drive And Controller 
w 32K ROM 

Don't Pass Up * Completely Assembled, Tested, And Burned In! 
The Wise B uy, t PLUS—Free Quality Word Processor “Ability 


. Buy Wise Now TRIPLE THE VALUEISI 


And SAVE! 1. We wont you to be the first to take adva 

of this opportunity. VIP Computer Inc. has 
Computer Direct your source for the best deal 
in the country! 

2. If this computer folls due to workmanship or 
quality during the first year, we will replace It 
ot no extro cost fo youl 

3. NO RISK! 30 Day Free Triofti{ 


No One Can Sell This Printer For Less 5%" Fioppy Disks 
1 80 CPS iPr inner 100% Certified ¢ Lifetime Guarantee 


Lifetime Warranty on Printhead 
our Best Printer Buy 








We 















External Modem 
100% Hayes Compatible 
Made in the USA! 

















\ 


\ 
Ss ee 


——Made in the USA 


















* Dot Addressable Graphics 













We 
* High Speed, Squore Dot Matrix 
* Italics, Elite, Condensed, Pica 3%" Micro Disks {Went be 





* Centronics Porollel Port 










© 7 System Indicator Lights 
® Both Tone & Pulse Diolin: ame 4 


100% Certified ¢ Lifetime Guarantee 
® Built-in Speaker with Volume Control 
® For all Computers 


o>) a] 
t | Everyday Low Price 


Be, Double Sided 
unde: Doubie Density 
Lots of 250 - 69° ¢€ 
Lots of 50 - 89 ea. List $349 


Include shipping charges. delivered . We insure ofl shipments at no extra 
Catt wa Ai pean at mereahy chp rates andr wOcemenoomeryemins Manze = isa We Love Our Customers! 
, Guam and APO-FPO, 















60% clip rate makes 
this the best deol in 






® Low Cost Adapters Avoiloble 
© Pressure Sensitive Controls 
e 2 Year Immediate Replacement 


Our Low Sale Price 









$3.78, 0 ton We ship fe all points in the U.S., Conada, 


tha Continental USA) PRICES ANB AVALABAITY SUBJECT TO TO Mee ener compere burest wtt MASTER CARD 22292 N. Pepper Road 
match any valid (within 30 days) notlonally advertised delivered price on specially morked tame, same rest = CC) Ty i 
required. Barrington, IL 60010 
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NSN OVER 
$5,000,000.00 
INVENTORY 
IN STOCK 


att EPSON 
Printers 
R In Stock for 
| diate Shipment 
~~ oN 





° i oe ata 12 CPI) 


© 30 cps in Near Letter 





- LX-B10 
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AND SERVICES you BETTER 












© Automatic single-sheet loading 


© Horizontally prints graphics - 
. ies He (te 15 CPI) in ultra high- on 1” wide paper : 
Lat * ° in draft mode 
+ 106 eo (Elite 12 12 GP) in Neat | ® 88 cps in Near Letter Quality © 136 column (FX-1050) 
Quality mod © 6K buffer © Fhction and tractor feed 

» 8k bute Saat © SmariPark paper handling ae ogame 
© 5 Letter quality fonts Options © Front panel controls 
© Front pane! controls with LCD display ® Tractor Feed Options 
— eee ° $ Sut sheet leader | XN aoe wrenvelope 
® single and du: in cut-sheet ers ——— NT MS a Ca 
. Color enh enhancement ivy aa © Serial interface 

K buffer , ‘p —<—————— 

© 180 cps in draft mode © Friction and tractor feed 


Quality mode 
© 8K buffer 
© 80 column 


Gecausa Computer Discounl 
‘Werehouse™ has a well recognued 
commalment to customer satstachon 
if a Survey of a random sampling of 
over 40.000 customers 
neatly Wie responded that they 
‘would recommend us to a frend 
95% said that out product 
Selection was better than average 
137% approved of the product 
fedge of cur salespeople 
James Martin Publisher of PC 
World Magazne wrote to COW™ 
“Thank you shes your customer 
orientation and excetient seriice 
record # do not know how you 
do ut, but F hope you keep it up. 


© Front panel controls mm we 
© IBM ProPrinter character set | or? ‘ 


© 180 cps in draft mode © “Shadow” and Ee print 








© 60 cps (12 CPI) in Near Letter © Front panel control 
Quality mode 
© Fricton and Tractor feed © Cut-sheet 


feeder 
© Automatic single-sheet loading © LO software for Microsoft Windows 


© Two resident Letter-quality fonts 





7 
4 
Ea 
A err Ir Arner 
5. ed coy 
e 
© 264 cps in draft mode Options . aK totter - ae 
© 88 cps in Near Letter © Tractor Feed © & typestyles 
Quality mode © Cut-sheet feeder © Front panel controls 
. os el wath © 32K butter © Push tractor feed 
© Smai paper ing 
© Front panel controls 4/ iis ge a 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 


Fon 


a 


Open terms available to approved credit 


12001) 933.4096 MMs (WEEK 
In illinois ween 
(312) 498-1426 (312) 291-1737 ‘urea © 
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Best Buys 


1-800-621-3999 





f cl | 
wgdiedes, | 
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Available 













PFS: 1st Pub 
Version 2.01 


WordPerfect 5.0 





PRINTERS & LASERS » Summagraphics |} Hitachi Digitizer 
Mac 12x12 Oightizer Puma Pro 





4p in, Pen, Mouse Emul. 
9 10 Yoar Warrenty 










DIGITZERS (Cent) 

PumaPro 1212,4bin, Pen SW 330 

PusaPro lane SW 369 _ 71000 
Call 


Mac Bit Pad 12x12, 4Bin,Pen pod 

























Intel Chips 


Genuine & New 
camnabtlc 301811. 315370 MOUSE oe ee. a 
80287 / B0287-6 ..... 128 
MONITORS Tape or Bus... 80287-8 (8/12Mhz) ... 196 
Serial $ PFS 151 Publicher : ned eae 010-264). ze 
Mouse Serial HiRter ‘new* . 








a 
imal 5° SaporSean 2. 2000 ee te ie UE Ho 
Miteubleh! Qiamnd Scan 1381 467 a 
Moniterm Ving .. CH 
NEC Mutbaync 2A 





BOARDS & NETWORKS 
can DRIVE, MODEM & FAX 


Cali 

++. Call Complete 9600 Fax 
. —) Mitesublehi AT 40/64 
Me 12M, Zima .. 





Seagate $2258 Card... .. 260) 


Cae Oni i ‘ 
EtherNetPlua. .. ... SmartOne Modem. Utama») 
Genoa VGA 7601024 . 12008 & Software . 











24008 § Soltware 
Tene 3.5° 720k Ove 
Call 3.5° 1.44Mb Driva 
S25" 360k Deve . 
525° 1.2Mo Drive... 


SCANNERS & HELPER: 





Vega VGA .. . BSL 
‘Western Digital EtharNet Pua Call Scan Man 400dpi & sw 4-inch . 169 
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MHI Warehouse, Inc. 
8129 N. 35th Ave. #2-306 
5 XTreePto... 


Ree nt (BMD) Phoenix, az asost eres 


New Orders: 1-800-621-3999 
picmzens epLoTten “NW ONGC: oo 997-0877 
FAX: 602-943-3833 


international Ordera: 602-861-1090 

%& TERMS: Orders are anme day. Pre-approved P.O.'s 
are welcome, Prices reflect cash discount and arc subject to change 
without notice aloug with terms & aveilabilaty. Product com- 
patibility, warranties, rebates, promotions, & claims are respan- 
sibility of manufacturer anly. All retums ase subject to's restock: 
ing fos. No retums on used ims. Persona) & company checks 
delsy shipping. AZ orders only add 6.7% tax. ADOGS9-1 


WordPerfect 5.0 


Calcomp 1023-GT .... 















PROTECT 
YOUR COPIES 





Make your collection of PC Magazine 
o handsome oddition to your office or 
home—and pratect and arganize your 
copies far easy reference! 

PC Magazine Binders ond Cases are 
mode of durable, luxury-look leather- 
elte over quolity binder bord. Custom 
designed f or PC Magazine, every 
order receives FREE tronsfer foil to 
mark dates ond volume numbers. 


FOR FAST SERVICE CALL 
TOLL-FREE 1-800-972-5858 


MAGAZINE sabia 
Hold your 
issues on 
individual 
snap-on 
rods. $9.95 
each; 3 for 

$2795; 6 for $52.95. 
















OPEN 
BACK 








Store your copies for 
individual reference. $795 
each; 3 for $21.95; 6 for $39.95. 


TPC MAGAZINE 


| do Jesse Jones Industries 
499 East Erie Avenue: Philodelphio, PA 19134 
Please send © Binders 0 Coses Quantity... 
Payment enclosed §__.® Add $1 per case/ 
] binder for postage & handling. (Outside USK a odd $2.50 
1 er US currency only.) 


Charge my 
| | Canes’ Visa [MC (Minimum order $15.) 
I cord No 


i 


1 McfMes./Ms. 


Mon 


I Stote__Zip 
"PA reudents odd 6% soles tox. 


Pecie Prat Ful Name 





Lo 








PRODUCT CATEGORIES 


ae ee ae | 
HARDWARE SOFTWARE Manufacturing 470 
Add-On-Boards 456 Business Project . 

Management 465 Medical mao 
CD-ROM 456 Musi 470 

Communications 465 vee 
Gables =e Cc ‘ 466 Preventative 
Communications 457 a ae6 Maintenance 471 
Computer Systems 460 _ Eamets 

: ; Data Entry 466 Tools 471 
Disk Drives 461 weine e 
> esktop Public Domain/ 

Diskettes 461 Publishing 466 Shareware 472 
Expansion Units 462 Education 466 Real Estate 472 
Peripherals 462 Engineering 467 Religion 473 
Plotters 464 a a Sales Marketing 474 
Power Supplies 464 BEE Subiitific 475 
Peivivars 464 Financial 468 

Flowcharting 46g Security 475 
EEE Graphics 40, “Statietics ais 
SOFTWARE Health 469 Surveys 477 
Accounting 464 Inventory 470 Utilities 477 


Business 


Mailing Programs 470 


Word Processing 


ADVERTISING INFORMATION 


PC MAGAZINE MARKETPLACE, 3rd FLOOR, ONE PARK AVENUE, NEW YORK, NY, 10046 


@® PC Magazine Marketplace is a special 
economical section designed to bring 
together buyers and sellers in the IBM 
standard market. 


B® The section directs buyers to their best 
product and service solutions by grouping 
all listings by category. 


B® Advertisers may select the most 
appropriate advertising options as 
listings/ads are sold by the column inch. 
Second color is also available. 


Standard Directory Listings wre also 


available and require a 4 issue minimum. 


@ FOR MORE INFORMATION CALL 
212-503-5115 OR 


1-800-825-4ADS 


@ ADVERTISING ACCOUNT MANAGERS 


Sr. Account Manager, 
Glenda Campbell Roberts 
212-503-5118 

AK, DC, GA, MA, NY, OH, PA, VA, WY 


Kenneth Nova 212-503-5175 
(CA 9399 & DOWN), FL, NH, VT, WV 


Kathleen Morris 212-503-5176 
(CA 9400 & UP), HI, NB, TN, UT 


Michael Brooks 212-503-5125 
AL, CT, IA, IL, KY, ME, MI, MO, NM, OK, OR 


Nancy Mandelbaum 212-503-5156 


AR, OB, 0D, IN, LA, MN, MT. NC. RL AG, TX, WL. 


OVERSEAS 


Jonathan Adewumi 212-503-5117 
AZ, CO, KS, MD, MS, ND, Nd, NV, SD, WA, 
CANADA 


eT 
MISCELLANEOUS 
Accessories 478 
Bar Coding 479 
Books/Catalogues/ 
Publications/ 

Business 
Opportunities 480 
Computer 

Insurance 480 
Consulting 

Services 480 
Data Conversion 480 
Data Recovery 
Services 481 
Disk Conversion 481 
Diskette Copy 

Service 481 
Networking 482 
Services 482 


Supplies 


IB NATIONAL ADVERTISING STAFF 
Group Advertising Director, 
Kathryn J. Cumberlander 
Group Sales Director, 
Daniel L. Rosensweig 
Support Manager, 

Monica B. Dixon 

Sr, Advertising Coordinator, 
Wanda D. Brown 

Advertising Coordinator, 
Linda Annis-Lopez 
Production Director, 

Anne Brockinton 

Production Coordinator, 
‘Robert Clark 
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a /ADD-ON-BOARDS 


Features: 

© Rung all sandards MSDOS, OS/2, 

«V8, 386/W indo Drive’Title Comber: 

:! Intel 16 MHz 80386 SX CPU PC Starter Set (2 ties + Drive) 
Socket for Inte) 80387 SX Coprocossor Micresoh : 


. Shadow: EAM Sarat 

° @E. 1am Slots 6-16 bits, 2-8 bis 

© VO Speed at @ MHz to use exwimg cards 
© Intericave w/1M> RAM 

© Fully AT Compatible 

° @6 x5 12.5 Board Dumentors 

© 30 day money-back, | yr. warranty 


rs (800) 627-6998 
Lute, Hackl Smenae 


* Call for free catalog ciacie ss3 ON READER SERVICE CARD 





Perfect Solution For 
Managing Your Voice 
Communications 


@ Voice Mail System 

© Caii Processing 

@ Telemarketing 

© Order Processing 
> Caii Distribution 


Bureau of Electronic Publistun, 
18 Loush . Verona, NI ‘oT 
=—— (2013746 301 





BUY DIRECT & SAVE 
386 MOTHERBOARDS @ TRUE 32bit 








16 © 20 © 25 MHz — FASTER THROUGHPUT 














4 ® Up to 5.29 MIPS 

. Programmers Toci Kit abe Saabs 

@ Complete Systems e Uw dram ional sh aie wet _ Bas 

Dice GpuTH ® Coprocessos socket for 5 or Weitel 

SEE starting zt $295 eae pcibave Tetiory PUT YOUR PRINTER UP 

— ng PLUS 6 S/H © Sexpansion slots, 1x32, 5x16, 2x6 bit 

WH (415) 652-9600 © Fast shadow ram ® AMI Bios TO 300° AWAY 

® AMAC South, Inc., 1075 Broken Sound Pkwy., N.W. Boca Raton, FL 33487 WITH OUR NEW LONG RANGER” 

‘TAEKING TecHwoLoGy, ne FFI) CALL 1-800-356-6676 + Ups sana Cave le abe mh ra 

CIRCLE 551 ON READER SERVICE CARD CRCLE GET ON caRD * ete 


PC & MORE, INC 
45787 Fremont Bivd Fremont, GA M538 
Tot (4155290-1177 Fax (415)228-1377 


Ennances Oreprice Adaptor Fully Compe 
aM EGA COA MDA ana MGA 


COMMUNICATION CARDS 


2 Mate 





QE or macazZINE ANGUST 1989 


SUPER SALE 12 Mhz Ows 80286 


Reg. price $200 but order before 
August 31 for $179 
WITH 1Mb MEMORY $339 
LOOKING FOR THE HIGHEST 
QUALITY AT LOW PRICES? 


80386 25 Mhz CACHE $88: 


9 
ig 


backplane 
VERY RELIABLE PRODUCTS 
AND CONSISTENT SERVICE 


CALL AccuSys 800-247-6413 


AS rn, et 
3695 KINGS ROW 
RENO, NV 89503 
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THE X-BANDIT 4 EMS 4 

For XT/AT Enhanced, expanded memory utitiz- 
ing LIM 4 O speciticalians. Segmented memory 
mapping, split memory addressing 2 mb In 
‘one slot 8 mb total Spooler, RAM disk auto 
Conliguration software, manual, warranty all 
included $229 

TELETEK ENTERPRISES, INC. 

4600 Pell Drive 
Saraiiem, UR 9585 
(916) 920-4600 





(916) 927-7664 FAX 


NO-SLOT CLOCK $39 


‘Thene Masser computer ciock/calenda! auto~ 
matically enters Gre & Gate without veasting 
ane Transparent device easily 
installs between 28 pin ROM & its socket 
Time Master compatible machines 

© IBM PS/2_PC_& XT. 

+ AD compatioles with 28 pin ROM, 

Tiana Master (eatures 

+ Easy instalation 28 pin ROM socket ory 
momerbaw oF exating VO cards 

+ Sottware- Agtomuatc Cate & time entry 
interactive Gate and tive adjust 


1G-year warranty. YO-year lithium haméry 
30-day MONEY BACK guanine 
+ Al ceders shipped eiinin 1 Business diny 
Tima Master part #202 TM 
$39.00 « $250 S54 


800 432-9174 (24 hr.) 
Talus Egineering. (nc 
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@ CD-ROM 


CD-ROM/WORM/ERASABLES 
Software and Drives 
See our display ad each month for specials 
(Look under index to Advertisers) 


You need competitive piices/expert advices 
prompt service/we're the largest & fastest. Free 


Catalog * Unconditional Guaranlees 
PO's Accepted * CALL US NOW 
ORDERS 800-MEGABYTe (634-2298) 


inquiries (212) 737-8400, Fax (212) 737-8289 


Compact Disk Products, Inc. 
223 East 85th Street, NY. NY 10028 


© Works with PCAXTIANPS2 paraltel 
‘© Guaranteed compatible with ail software 
© 1-year warranty, 30-day, money-back guarentee 


arosow. $119.99 


RANGER 


RANGER TECHNOLOGIES, INC, 
2235 FIRST ST . #119, SIMI VALLEY, CA 93065, 
(805) 583-8847 


CIRCLE 568 ON READER SERVICE CARD 


monitor up to 600’ from your 
PC system unit. 


* Now available for * 
VGA and PS/2. 
DEALER PROGRAM AVAILABLE 
PRICES START AT $219.00 
CYBEX CORPORATION 
2800 H. Bob Wallace Ave. 
Huntsville, AL 35805 


CIRCLE 999 ON READER SERVICE CARD 











i COMMUNICATIONS 


onsider the benefits of buying 
your untt from CompFax: 

e@the most competitive pricesea 

full line of FAX machines to fit 

individual needs@ expert 

/\ technica! service and support 

@fast delivery eflexible credit 

termse@ service contracts 

eprice protection warranty 

CompFax puts it 

all at your 


= Be fingertips! 


Cali Today! 


Dealer inquines welcome 


~ Sharp FO-300 Sharp FO-330 
FP $1069.00 1st $1995 00 $1149.00 Lst st795 00 


CIRCLE 5€0 ON READER SERVICE CARO 


COMMANDER 


by cybex 












CPU's with one Keyboard 
and Monitor 150 ft. away. 


© IBM PC, XT, AT, PS/2 and 100% CYBEX CORPORATION 
Compatibles 2000 H. Bob Wallace Avenue 

© Available for MDA, CGA, EGA (TTL) Huntsville, AL 35805 
and VGA (Analog) Monitors (205) 534-0011 
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PC Magarine Marketplace the ultimate target market! 
The brand specifiers who read PC Magazine don't have the time to shop around, their only 
concern ts getting what they need as quickly as possible 
They'll DIRECT their attentuon ta PC Magamne Marketplace 

For them PC Magazine Marketplace’ Direct Response/Display Ad format represents a fast, casy 
and cost effective method of product acquisition They know it will have the products they need 
and the Information they want regarding price, volume discounts, specifications and delivery 

If you tunk that your business can benefit frum the 700 000 brand specifiers who read PC 
Magazine YOURE RIGIT' 


So take DIRECT action and call (212) 500-5115 or (800) 825-4ADS 




























-800-243-7775 





“Good performance 
under ioad, elegant 
design, fow price, 
simple cabling 
requirements, and 


Invisible Network. Eicvremaual 


Expanded Memory Support. invisible Network 
ts the only LAN that supports expanded memory On Network is terribly 
computers equipped with expanded memory version easy to install, And 
4 0, your OOS memory overhead can be as little as 3K its inexpensive 5 
tora workstation, 13K for a server And you can increase ayyipyaaenan 
total OOS coi het ool to lola ~ can oe 
hava over 639K of free mamory whtte running heat 

fhe network! I! you don’t use expanded memory, the iad i ad 
overhead ts still low GOK for a workstation, BOK harley arti 
for aserver ” 


* Prices include network boards and software— 
Nothing extra to buy 

* NET/30 Network Operahng System is full-featured, 
easy to install, and has extensive on-line help Can be 
used with or without expanded memory 


Model 200 Modet 300 Modal399A = Etharnat 


Compatibility IBM PC/XTAT IBMPC/XT/AT MicroChannel {8M PC/XT/AT 
8 Bit 8 or 16 Bit 16 Bit Bbit 


Speed 18Mbps 3.0 Mbps 3.9 Mbps 10.0 Mbps 
Wiring Twsted par «= Twisted pair’ «= Twistedpair = Thin coaxial 
Price $215 00ea. $315 000a. $399 O0ea $399. 00ea 
* File sharing, print spooling, file/record locking, 


electronic mail, menu system, security, network 
management, diskless workstations, diagnostics. 


“The invisible 


invisible Software. ine, 
1165 Chess Drive 


* Also compatible with NETBIGS, IBM PC LAN Program. BiBUryi 
Novell Netware. 
© 30-day money-back guarantee and one-year warranty. 


Foster City, CA 94404 
(498) 570-5967 

Fax (415) 570-6017 
For more information, call (415) 570-5967 or write 


PAPER WITH EVERY MACHINE PURCHASE 
ARP | New Fax Machines 
‘| from only °*649 


Fast Shipping cali today before 3 PM ies We will ship 
your machine that day! 


Enthusiastic knowledgable sales people to help you. 
Convenient Payment proyrams. 


Satisfaction Guaranteed Never a worry when you 
buy from us! 


Thorough comprehensive service and training. 
Full Factory Authorized Warranty Service. 
mete LA Ramen, wee arty areas en00 


. 1,000’s of Incredibly happy customers 
who love us In all 50 states! 


3 @FAX OF AMERICA 
1-800-342-F. zie ase 30m 


a 
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_ LAPTOPS 


: 71 4-373-2006 








COMPAQ s:1 266: 20MB/40MB .. 3899/4299 
MITSUBISHI 
MP266L: 20MB/40MB . ...... 00... 2499/2999 






ProSpeed Laptop 286: 20MB/40MB.... . 2999/3349 
v4 Prospeed Leptop 386:40MB............ .... CALL 
ZENITH Supersport 2/20......... 1469/2249 
as) Supersport 288: 20MB/40MB . 2999/3399 
Turbosport 386/40 . . CALL 


With prepaid (BY CHECK) orders ONLY. 
PC KWIK Power Pak with T1000/T1200 
BORLAND Sidekick with 

















LOTUS Metro with... .. .... ........40-- ees 00E 
BORLAND Sprint with ..................... 
MICROSOFT Windows 386 with....... ¥sico/Ts200 
TOSHIBA: come ete Line 
T1OOO: 512k, (1) 720k floppy, 6.4 Ibs., battery... .... 629 
With 768K Card: Can be set es RAM disk........ 879 
T1200F: 1M8 RAM, (2) 720k floppies, 10 ibs....... 1269 
T1I2OOFB: Backlit mode... ..........-...... 1469 
TABOO: 206 9 ShtHe Tote Nappy CGA 
Removable /Rechargeable battery, 11 ibs. . 2189 
TIZOOHB: Backlit model .........0...206.... 2229 


1600: 20MB, 12MHz, 1.44 floppy, Backlit EGA screen, 


Removable /Rechargeable battery, 11.6 bs... .. 9 
T31OOE: 20MB, 12MHz, {BM Compat half siot .... . 2575 
T3200: 40MB, 12MHz, 2 |BM Compatsiots ....... 3369 

s4 T5100: 40MB, 80386/16MHz,2MB RAM, EGA . 4369 
rs100: 1O0MB. Fiswing: Mein ces eee eee 5969 


MONTHLY SPECIALS 


PREPAID BY CHECK ONLY POSTMARKED BY AUGUST 20, 1989 


OE CANON Fax 20........ . 950 
a we) DICONIX 150) parallel . . 230 






GENOA SuperEGA HiRes + (Version sical end Gem 


Graph Softwere . ‘Asse . 625 
NEC: Parallel Printers with 8° cable 
2200/5200/5300... ........ 330/480/640 

4 PANASONIC KXP-1124 ...... ae 320 

4% QUADRAM JT FAX Portable.............. 315 
Aq SEAGATE 30MB (XT) with controller, cables, 

M manuar and mounting Kir ara F4-) 
av! SHARP WIZARD Organizer................ 210 
Mis SHARP FO-220/FO-300 ..... 680/880 

SHARP UX-180/UX-350 ..... 4 780/1150 
hp TOSHIBA: 341SL...... 6... eee 499 
TOSHIBA: 71000 w/768K Card.............. 865 
TOSHIBA: T1200FB ...................... 1450 
TOSHIBA: 3100E.... «0. 6... 2560 
Re TOSHIBA: T3200...................000... 3350 
abs DESIGNER Carry Case - Add 130 
” 450 


‘s WORLD PORT 2496........ 


Ate OS DO ON ON SS 


SSHRSSIRISSIRISSIRIGSIIGS IRIS 


on 

























LAPTOPS PLUS 6932 Westminster Avenue, Unit 194 « Westminster, California 92683 


i Pl NS VIO VSO my 
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ae PRICE WAR - cALL us L-A-S-T WITH YOUR BEST QUOTES « 


SUPER SPECIAL 


TOSHIBA T1000 with PC KWIK Power Pak 
and. ..DICONIX 150 Perallel w/3' or 6’ 
cable and... DESIGNER Carry Case. 


All for 


PRINTERS 

DICONEX 150 Par w/3' cable 
150 PLUS Par w/3' cable........ 

NEC P2200 paralle! 
5200/5300 
Color Kit for 5200/5300 
Cut Sheet Feed 5200/5300 . 





PANASONIC 1180/1191 ..... 175/225 
KKB 9924 oe asae sty taeatees on 349 
KXP 4450 Laser............ 1329 

TOSHIBA 





‘Express Writer 301 ............. 349 
| Express Writer 311 ............. 399 
S321SL/341SL.......... .. 469/529 
| KENSINGTON Printer Stand....... 20 
| With Printer .................006 
MONITORS 


With display oard, use second pnce 
MITSUBISHI 


Diamond Scan 1371.... .... 419/399 
Diamond Scen 1381 ........ 519/499 
Diamond Scen Tilt & Swivel....... 20 
NEC 2A Super VGA.......... 499/479 
MultiSync 3D ......... . 639/619 
MultiSyne Plus 899/879 
PACKARD SELL 
RGB 452 ee hee eaten 229 
CGA/EGA 1431................ 339 
VGA BGAN wih. ions sd ankine Famers 48 299 
MultiSync 8530 ................ 399 


SONY 1311CR-13” Trinitron Color 


Remote TV & RGB Monitor ...... Bid 

Sony 1311 to IBM Cable........ 
SONY MuiltiScan 1302 ........ 619629 
SONY MultiScan 1303 ........ §39/519 

Sony 1302/3 to IBM Cable... .... 20 

Sony 1302/3 to MAC Ii cable...... 30 
ZENITH 

ZCM-1490 Flat Screen ...... ae 


Zenith Tilt & Swivel 


SHARP WIZARD 


Hand Held Electronic Organizer 


You get D 200 year calendar ® 440 event schedule 
@ 700 name & number telephone directory @ 


memo pad equal to 16 typewritten pages © multi- 
function calculator © world time clock for over 200 
cities world-wide and © local time clock... .and 
tmuch, much more. All in a hand held unit. 


Special Introductory Offer 


SEUSS 


























RES Sus SO AN CAN SNe 


x FREE « 
SHIPMENT 


* PREPAID orders only (by check) 
with UPS Ground to 48 contiguous 
states. Allow 2/3 weeks for personal 
& company checks. Cashier check 
orders shipped immediately. 
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Complete Communicator: Modem, 


Fax & Answering Mechine........ 669 
QUADRAM 

JT Fax Board 4800 ............. 199 

JT Fax Board 9600............ CALL 

JT Fax Portable 4800............ 329 

JT PRO 96 Modem & Fax Board .. 349 
WORLD PORT 2496 

Portable Fax/Data Modem ....... 449 
AVATEX FAX 

110/220 Switchable ............. 669 
CANNON Fax8....... . ....... 599 
CANNON Fax 15................ 689 
CANNON Fax 20................ 969 
CANNON Fax 25............... 1549 
CANNON Fax 225/270/350 ..... CALL 
MURATA 1200 ................. 569 
MURATA 1600................. 669 
NISSEI303..................... 303 
PANAFAX UF-135 .............. 749 
PANAFAX UF-145 .............. 849 
PANAFAX UF-150 (White)........ 959 
PANAFAX UF-155 (Grey)......... 929 
PANASONIC KXF 100 ............ 849 
PANASONIC KXF 120 ........... 949 
RICOH RF 850/900 ......... 699/799 
RICOH 10E........ ee. 1099 
RICOH 15/25............. 1099/1243 
RICOH 35/65............. 1549/1649 
SHARP FO-220/FO-300...... 699/899 
SHARP FO-330/FO-550 1069/ CALL 
SHARP FO-700/FO-800 ........ CALL 
SHARP UX-180 .....0 ...... ..... 799 
SHARP UX-350 ................ 1169 


(Minimum $5) for COD, MC/VISA, and 5% for Amex. Ail 


sales final. Not responsible for compatibility Aetus- 
ed/returned shipments subyect to 20% charge (Min $50) 
FOREIGN - ORDERS ¢ WELCOME 


PLEASE REFER TO AD# SR 794 


TAA bt APS bt Ad bal AY bl bt YY IN rl LLL NCR NY oD) oA? NOY Non! Nery aLivaiet 
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TOSHIBA 
LAPTOPS 


ZENITH e NEC e EPSON e MITSUBISHI 


TOSHIBA LAPTOPS 


T-1000 

T-1200 F 2 FLOPPY 
T-1200 FB 

T-1200 H 20 MB hrd 
T-1200 HB 20 MB hrd 
T-1600-286 + 20MB 
T-3100E-286 + 20MB 
T-3200-286-40MB 
T-5100-386-40MB 
T-5200/40MB 
T-5200/100MB 


ZENITH LAPTOPS 


Supersport Model 2 
Supersport Model 20 


Turbosport 386/40 
Turbosport 386/40M 


NEC LAPTOPS 


MULTISPEED EL 2FLOPPY .. 
MULTISPEED HD W/20MB .. 


-$1499 
-$1949 


PROSPEED 286/20MB 
PROSPEED 286/40MB 
PROSPEED386/40MB 


MITSUBISHI LAPTOPS 


MP 286-210-2FLOPPY 
MP286-220-1FLPY-20MB 
MP286-240-1FLPY-40MB 


COMPAQ Laptops 
SLT 286-20MB 
SLT286-40MB 
EPSON LAPTOPS 
EQUITY LT 2F00 
EQUITY LT 20MB 
SHARP LAPTOPS 


PC 4502 2FLPY 


PC 4521 1FLPY 20MB HRD .. .$1695 


FAX $385 


e COMPAO e SHARP 


FAX MACHINES 


CANON Fax 8 
an t:) 40 


PACKARD BELL 
COMPUTERS 
PACKARD- BELL PB286-12 ff 

8, 10, end 12 MHz; one welt stete: 
tloppy; Be ai port; Deer anle of 

5 MB; DOS 3.3/GW beelc; 101-key keyboerd; Hl 
SOK: Western Digitel Herd drive/floppy con- i 
trol card; many more features; 


{monitor not Included) 
SYSTEM MONO 
20MB 1849 


SA iy 
2029 a 

e 7 PANASONIC KXF 100... 
KXF 120 


CGA 
1779 


PB286, TOMHZ 
PB386, 16MHZ 


386-20w40msB 


One Meg on Board, 1.2 Meg Floppy, Full Size 
AT W. 200 Watte Pwr Suppy Ser/Per 101 Key- 
board. American Sys. 


MONITORS 
PACKARD BELL (AMBERYGAN) 12" . $89 
PACKARD BELL (AMBER/GAN) 14” $129 
no istejz] 


SHARP UX 30 

PRONG: «i ioscatis e050 0 0 $385 
AVATEX 110/220V 

Portable 


KXP-1181 

KXP-1191.. 
KXP-1124.. 
KXP1592 .. 
KXP-1595.. 


SCANNERS 


for \ [el ors 
MITSUBISHI-SP-MU216AF .. 
CHINON 


FAXCARDS 


9 QUADRAM JT 9600 


RICOH DX-1 FAX systemsormare CALL 
COMPLETE PC raxsoarp ooo .. . . $369 


Terms: These are Prepayment Prices, Discover VISA/MC/COD + 2.9%, Restocking 20%. Accept Cashiers Check. We 
check for stolen credit card. Prices subject to change, all sales are final, defective items replaced or repaired, in warranty. 


1800 


-383-3199 


714-893-6265 


TELEPHONE PRODUCT CENTER 12603 Hoover St. e Garden Grove, CA 92641 © FAX 714-891-1202 


AUGUST 1989 PC MAGAZINE EEE) 





| @ COMMUNICATIONS 
RS- zz BET PaLENIRE 









® Access eny PC, printer, modem. plotter, or 
‘tninicomputer trom your kayboard'? 


‘© Choose print destination trom within spread sheet or 
‘word pracersor with POP UP communications utility 
lneudes BACKGROUND. SPOOL ING and X/Yeodoa 


* Une exiting eptone wes in most fics, Exty 


= See eees ene, one ale time. a any 
| point along the network, or use standard telephone 
pene 10 add saparate addressable ports 10 0 





H © SPECS: Distributed. packet switched, fut-dupiex 
‘asynchronoua, AS: 232 data network 50 
Independent speeds up ti 3,40) BPS (ail 
ones may de eal] ‘engaged in tull- 


S300 i" 
208 ear 
(508) 485-6950 
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@ COMPUTER 
SYSTEMS 


ahe7-W Ce) py ke) :4 


$249 


Gold@ter, VGA, 14", color. 
Reg. $400 «= IME Price $240 
ther barzatne: 


te 170 MB hard drive. 
Flog. $1445 MAE Price $780 


| DEST Fax board, Group iit 
_ Reg. 8006 IME Price $180 


| Canon X-12 Scanner 
| New $205 Used $ 206 


| Cell fer additonal Information, erdering 
detalls and other avaliable hems. 





1340 Soldiers Fieid Fd, 
Boeten, MA 02195 


INTERNATIONAL MATERIALS EXCHANGE 
| Phone: (017) 254-1700 


\s FAX (017) 854-0808 / 
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@ COMPUTER SYSTEMS 


Also Available: Next day 


© 18M P: 


© Compeq Deskpro 3868, 


© Macintosh SE, SE‘30, Mac licx 
le Apple 


6/2 50Z, 70, 80 anywhere 


in the 
U.S.A. 


Porteble Ill, SLT/286 


Laser Writer NT, NTX 


oH P LaserJel Serles I 


cnet 


IBM PS/2 30-286 Cait 





Toll Free 800 727- 3685 


in ais 429-5000 
=e tax 415-628 7582 


CIRCLE $67 ON READER SERVICE CARD 


PULL 


=f MARYMACE 


an MAC 
at Discounting 


Computers, Fax 
& Cellular Phones 










Radio Shack® 


SCO" Tundy” 


JULIO Nee 


= wtf MARYMAC noustmies inc 
22511 Katy Fwy 
Katy |Houstont TX 77450 











VUUUNOSOQOEREOUODOONOUOQUIT VETTE 






[713 99240747 FAX C7130 874.4807 


INATREGUATINLLH1 MN 


CIRCLE 56¢ ON READER SERVICE CARD: 


THE GIANT SLAYERS 





890306-25MHE-110MB Si 27 5 2 
IMB-32be 0 WS Memory (io 165) 

1 2G oF 9 4406 Floppy Drive 8 
TOME, 25S HD with 1 1 int Cont 

Two Sena & Parate! Ports 

80387-25MHHz & 80287 Sockets 9 


‘Super Case wih 230W Power Supply 
Enhanced = 101 Keyboard 5 
One Yr warranty Parts & Labor 

‘Optors 40MB io 380MB (Novell) 387. Video. ett 


ESC386-20MHz-42MB8 $1989! 


ESC Computers, Inc. 
445 W La Jolla Av (213) 655-3605 


LA CA 5004s 
eam Fax (213) 655-8945 


J Prices sunyect 10 change 











CIRCLE $69 ON READER SENVICE CAND 


Computer Systems. Disk Drives 


8088 8MHZ 640K 20MB CGA $985 
286 10MHZ 640K 40MB EGA $1609 
386 25MHZ 72M8 HD Super VGA $3369 
BULLET 286 10MHZ upgrade XT $205 
SEAGATE ST251 40MS HD $333 
SONY 3 5° F Drive 720K $71 
SONY 35° F Drive 1 44M8 $91 


FUJITSU § 25° F Drive 360K $66 
FUJITSU 5 25° F Drive 1 2M8 $78 
VIDED-7 V-Ram VGA $479 
NANAO 16” Fiexscan 1280x800 $989 


DMC 
1334 South 31,, Long Beach. CA. 90805 
Tel: (213) 422-4444 
Far: (213) 422-767¢ 
CIRCLE $70 ON READER SERVICE CARD 


ot 1-818-350-8810 
//” GREAT PRICES 
For example. 
386-25MHz/64K—Cache 
80MB, VGA Completa System 
$3895 
Highest Quality Components 
| Knowledgeable & Courteous Personne! 
| Full Line Computers & Peripherals in Stock 
= Get it all at 
PRC Technology Inc 
9460 Telster Ave #1 
E) Monta, Califomia 91731 


CIRCLE 571 OW READER SERVICE CARD 





IBM PS/2’s 


30 to 40% off! 
Retail Your Cant 


18M 30-286 OMB $1.995 $1,395 
(BM 30-286 20MB 2,595 1.615 
1BM 50-031 30MB 3,250 2,195 
1BM 50-061 60MB 3.650 2.495 
IBM 60-41 44MB 5,295 3,295 
1BM 60-071 70MB 5.795 3.675 
IBM 70-£61 6OMB 5.495 3,495. 
IBM 70-121 120MB 7,995 5,245 
IBM 70 OMB 11,295 7,895 
1BM 80-061 44MB 6.995 4,250 
IBM 86-071 70MB = 7,995 4,825 
1BM 60-111 11SMB 8,995 5,945 
(BM 86-311 3MMB 11,995 8.395 
IBM 5250 EMULAT KITS 595/615 
IBM PS:2 MEMORY - SCALL 
IBM PS/2 PARTS - OVERNIGHT DEL 

IBM SOFTWARE 30 - 50% OFF LIST 

HP LASERJET lV 

HP LASERJET ID 


meray ntiteny ( er r 
l67th Street. C-2 
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LATEST LAPTOP MOOELS 
ZENITH + TOSHIBA = NEC « COMPAQ 
SHARP + HITACHI » EPSON 
MITSUBISHI - DATAVUE » AMSTRAD 
= ea 


pcoessores and upgrade: 


‘Orman. mEAOTe 290 2 con Saale cay Shier: 
Z -DAY DELIVERY AVARLABLE 


PAST, FRIENDLY & DEPENOABLE eee 


= : eo 
(CRP amr CLINT B CRUE ROMA LERIING WLC 


LOW PRICES FROM THE LAPTOP SPECIALISTS” 
FAX: (2011 469-7544 


CIRCLE 573 ON READER SERVICE CARD 


LOW COST MICROCOMPUTERS 
8036-20 $1699 80286-12 $1249 


We Fyne M1 10h Pepe Mt Key 
2 eam sips tes memony Myo Hs 


Meet pyres Stepney @ *3 00 


CIRCLE 574 ON READER SERVICE CARD 








@ COMPUTER SYSTEMS 


Rent From 


TO PLACE YOUR The Lea der 


AD IN 
PC Magazine 


“The Professionais in —, 
1-800-444-9930 


Locations 
Coast-To-Coast 


Foch Franch owned 
is independdensy & persed 


CIRCLE $78 ON READER SERVICE CARD 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 











@ DISK DRIVES 


Capacity FlatRate SPECIAL § VALIO THROUGH 9/15/89 


We r most major brands 
Vaid we eke FLOPPY DRIVE REPAIRS 
‘ FLAT RATE ONLY $45 
31-40mb $150 $135.00 90 day warranty on all repairs. 
41-49mb $175 $157.50 5 day turn-around time. 
50-85mb $210 $189.00 jb TECHNOLOGIES, INC. 
86-120mb $275 $247.50 21011 Itasca St. #F 


Chatsworth, CA 91311 
121-150mb = $325 $292.50 Telephone (818) 709-6400 
Test & Eval. $25 _ CIRCLE 578 ON READER SERVICE CARD 


== « 
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@ DISKETTES 


MAJOR BRANDS FOR LESS! 
BULK DISKS & TAPES 


FORMATTED & UNFORMATTED 
100% CERTIFIED ¢ LIFETIME WARRANTY 


CVG Boe ETT 


5¥" DS/0D 49¢ 5%” DS/DD 39¢ 202000 15.91 


314" DSDD_ S1e, 5%” psi 79¢ a ee 


Riteapoa gf 19.53 


QDEOOA 
CALL FOR FULL PRODUCT LINE 


In NJ 201-462-7628 800-222-0490 FAX, 201-462-5658 


@ 24 Hour Shipment @ 


< MEGASoOft 


PO. Box 710. Freehold, NJ 07728 
CIR ON F ) 


CAR 


HW/Diskettes continues. . . 





LT AVERSA ile 
formatting disks? 


Preformatted disks 
save you time and money! 


Memorex » Nashua « 3M 
5'/4" (from 48¢) © 574" HD + 3'/o" + 3'/o" HC 
Calltoll-free TODAY! 


1-800-321-4668 


In Colorado (303) 423-0371. Open 8:00 to 5:30 
Mountain Time, Monday—Friday. 


7.0 A 


ALF Products, 3940 Youngfield St., Wheat Pidge. Co. 80033; 
CIRCLE 578 ON READER SEAVICE CARD 


CONVERT 720K 3.5” DISKETTES TO 1.44M 


You may already know that the diflerence between low and high density 
35” floppies ts in the plastic case The 1.44 meg high density diskettes 
have a hole in the case not found in the 720K low density diskettes 

A low density 3 5” diskette can be formatted and used as a high density 
diskette alter a small hole is placed in the plastic case This hole should not 
be drilled because drilling may leave small perticies that can corrupt the 
media 

We have developed a precision device that will place a clean hole in the 
proper location avery time Our diskette puncher is made in America of all 
stee! and aluminum, no plastic. The punch mechanism ts a combination of 
cold drawn tempered steel and hotlow ground chrome steel that will make 
many clean, money saving punches. 

SAVE MONEY The high density 3.5" disks typically cost about 3 times 
what the low density disks cost By buying the cheaper disks and convert- 
ing them to high density, you can save 60% to 70% on floppies 

For more information on this money saving technique, see Ihe related 
article in the Apni issue of Computer Shopper (page 322). 


TO ORDER 


ORDER TOLL FREE 1-800-446-5212 24 HouRS 
VISA AND MASTERCARD ACCEPTED {no surcharge) 
DISKETTE PUNCHER $39 96 
SHIPPING & HANDLING $3 50 
OUTSIDE US A, APO/FPO, $10 00 SHIPPING 
ARKANSAS RESIDENTS ADD 5% STATE SALES TAX 


Or Send Your Order To $ &S Com uter Products 


Cite Bock. a 72203 
24 HOURS 


UNCONDITIONAL MONEY-BACK GUARANTEE. 
IF FOR ANY REASON YOU ARE NOT COMPLETELY SATISFIEO WITH DISKETTE 
PUNCHER YOU MAY RETURN IT wr TH IN TEN DAYS FOR A FULL REFUNO 
{Ten-day money-back guarantee does not include retum frewht or shipping and handling }) 


CIRCLE $78 ON READER SERVICE CARD 





AUGUST 1989 PC MAGAZINE ETSI 











@ DISKETTES 


525°DS/DD $44 
5.25"OS/HD $96 
3.50°O0S/0D $121 
3.50°DS/HO $325 


* MSOOS & APPLE Formets 
* Highest Quelity Medie 
BASF, SONY, Mitsubishi 

* Includes Sleeves & Labeis 

* Price Based On Qty 250 

° Privete Lebeling Aveilable 

* Same Day Shipping 
Diversified Systema Group, inc. 
P.O. Box 1114 
Issaquah, WA 98027 
(800) 255-3142 (208) 382-0000 


644-10 ~ $750 
64x6-12 


41256 - 15 ~ $5.25 
ALSO AVAILABLE - Sitaizs, SUFPS, PLCC 
0087-2 - $1 90287 - 10 ~ $215.00 
0087-1 ~ $168.00 00387 - 16 ~ $315.00 
20267-§-$128.00 80387 - 20 - $375.00 
00207-8-$188.00__ 60387 - 25 ~ $470.00 


MODEM 2600 BPS irsems we weve ~ $69. 
CALE FOR QUANTIFY PRICES 


SABINA INTERNATIONAL, INC, 
657 Brea Canyon Road, 64, Walnut CA 9I7R9 
(714}894-6336 » FAX (714)595-4008 


PROCES GURECT TO CHANGE WITHOUT NOTICE 
CIRCLE $81 OW READER SERVICE CARD: 


DYNAMIC RAMS 





SIMM wo: $CALL 

1MBIT 10 $14.95 

§14256.« $15.75 

41464 im $ 5.50 

41256 12. $ 500 
WY 41256 : 

51258 | $ 595 
w 4164 18 
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@ EXPANSION UNITS 


ih eos 





(415) ‘398-2987. 


We ship within 24 hoursiw-th betors 2 pm) 
©100% Guaranieed 
*Prices subject lo change 


P.O. Box 590127, San Francisco, CA 94159-0127 
Cathal Peal sa RS 


6087 32 1 MHZ 
(0287-6 0.10 12 MHZ 
OM? 12 16 25 MHZ 





















] ~ Dynamic RAM SIMM 
256K 120ns $ 4.99 256K x 9100 ns $ 59.00 
256K 100ns 5.99 256Kx9 80ns 75.00 
1M 100ns 17.50 1Mx9 100ns 199.00 
1M 80ns 20.00 1Mx9 60ns 219.00 





American Scientific, Inc + (702) 362-5353 


3025 Sheridan Street + Second Floor Brookman Building « Las Vegas, NV 89102 


CALL NOW... QUANTITY DISCOUNTS AVAILABLE! 


MosterCord or Vico 
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Name Brands * Low $$ 


EXPANSION BOARDS c q 
ast Phe arene (64-204k) DYNAMIC GAM 
( 3 $24: SIMM 1 2seK08 
a2 % SIM tad 
Rampage 296 Plus (Ok-8M) $379 
Plampage2 206 for F 50/60 . $call 
Intel Above. 296 Pls (512k2M). $3991 
Above 286 PS Pius (512k-2M] $449) 
Above Board 2 Pius! $299] 


wens? 


Ok: 
inboard 366 FC (iM) Seal AT (or (Ok) $829) 
Quedboard io ) $129 
GRAPHICS CARDS 

MERCULES Mono: $186,_ATI VIP $289) 
QUAD Cree $call, VEGA VGA$299 
HARD DRIVES 

SEAGATE Kits from 20mb $279) 


eax. 


2087-2 SOnBT-A 80287-16 BODET- 
4. 


MINISCAIBE Kits, trom 20mb $269 
PLUS Hard cards from $519) ° a 
MEMOAY64k,258k, 1MB.SimmeModules$call 5 eke 120 ne Es 
FLOPPY DAIVES: Tostuba tor 611Seri2 2x8 120 ns 

PC. AT $89: 1 2MG: $99. 35 $99; 


External S-1/4"° drives tor PS2 Scalll 
COMPUTERS..AST. SAMSUNG 
Tape Backup Maynard, Everex 


VLM Computer Elactronica 
10 Perk Piece, Morrielown, NJ 07960 
(201) 267-3288" Visa, MC,Check or COD aca 
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PC Magazine Marketplace the ultimate targel market! 


The brand specifiers who read PC Magazine don’ have the time to shop around their ants 


concern is getting what they need as quickly as possible 

They'll DIRECT thetr attention ta PC Magazine Marketplace 
For them PC Magazine Marketplace’ Direct Response/Dispiav Ad format represents @ fast easy 
and cos) effective method of product acquisition Thes know it will have the products they nerd 


and the information they want regarding pnce, volume discounts, specifications and delivers 
tf you Dhink Dhat vour business can benefit from the 700.006 brand specifiers who read PC 


YOURE RIGHT’ 
‘Se take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 


Magazine 











DYNAMIC 


ELECTRONICS 
Add SIMMS Power to 


your 386! | 
DRAMS SIMMS 
64K 
256K 
1 MEG 


INTEL 
8087 


1 MEG x9 


PHONE: (714) 855-0411 
FAX: (714) 855-8504 


23552 Commerce Center Dr. St. L 
Laguna Hilis, Ca. 92653 
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@ PERIPHERALS 


ALLNEW!!! 


9 TRACK TAPE 
SUB-SYSTEM FORIBM 
PC/AT/386 


storting ee low oe 


$2,595.00 


1 YEAR Warranty! 


For Information Intarchanga, | 
Backup and Archival Storage 
Featuring: 


ANS! Std. at 800°/1600/3200 bpi 

Software, cables and controller 

Protective dust cover/door 

MS DOS, Xenix DEC compatble | | 

SCSI*, AT Bus or MCA Interface 

25/50/100 ips speeds standard 
* optional | 


AKSystems Inc. 

20741 Manilla St. 

Chetsworth CA 91311 

Tel 818/709-6100 FAX818/407-S889 
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@ PERIPHERALS 


TDAL , eS 


CHECK OUR FEATURES 
| CHECK OUR PRICES 
| We Support IBM PC/XT/AT, 
| PS2, Mac and Sun 
| + Unix, Xenix, DOS Drivers 
800/1600/3200/6250 BPI 
Tape Duplication 
Linkable Modules 
Easy and Fast Conversion 
Disk Backup/Restore 
Unlimited Block Size 
256 K / 1 M Ram on Card 
Best Prices - Call Today 


enn 999 2209 | 


é d 


| ir: 
ams = Sysfems 


525 Atma Street, Paio Alto, CA 94301 | 
Quatity Conversion Products Since 1980 | 
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| 
DRAWER INTO 
@ YOUR COMPUTER 


Turn your Computer 








| 
| 
| 





System! 


Colors. Sizes, 
and Models for 
All Applications 
interface Optians 
© RS-232 serial (3 types) 
Centronics paralle! 4 
» Receipt pnnter intertaces { 
} © Others (TTL, Signal pulse, non- \__ 9 


connected. multiple drawer) 
APG 


| | 1601-67 ave. North N 


1 | Minneapolis, MN 55430 (612) 960-1440 
] A Divissan of Upper Midwest Industries Inc 


JER SERVICE CARO 


For catalog & details 


| 


| 
| 


all Ron Kramer at 


800-842-0708 


9-TRACK TAPE 

Data Conversion Systems 

* Exchange data between 
mainframas and PCs 

© Transfar data from tape to 
disk, and from disk to tape 

© Supports Micro Channel 
systems 

* PC-DOS and Xenix versions 

« Complete subsystams 


FLAGSTAFF 602-779-3341 
ENGINEERING Fax 779-5998 
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PC Magazine Marketplace the ultimate target market! 


The brand specifiers who read PC Magazine don't have the time to shop around, 
their only concern is getting what they need as quickly as possible 


They Tl DIRECT their attention to PC Magazine Marketplace 
For them PC Magazine Marketplace’ Direct Response/Display Ad format repre 


sents a fast. easy and cost effective method of product acquisition They know it will 
have the products they need and the information they want regarding price, volume 
discounts, specifications and delivery. 

Ifyou think that your business can benefit from the 700,000 brand specifiers who 
read PC Magazine. YOU'RE RIGHT! 


So take DIRECT action and call (212) 503-5115 or (900) 825-4ADS 





OVERLAND DATA IS THE 
EXPERT when it comes to 
connecting your PC to the 
mainframe and mini computer 
world. OUR ENGINEERS 
DESIGNED the most 
successful tape drives in use 
today. 

© PC/XT/AT/386/PS2/compatibles 
© 800, 1600, 3200, 6250 BPI 

© Free tutorial on tape systems 

© Fastest tape subsystems available 
© EBCDIC/ASCII conversion 
¢1BM & ANSI labeled tapes 

© DOS, XENIX, UNIX, PICK 

© Highest quality customer service 
© Quick delivery 

© Software tools supplied 

© Stock full range of tape drives 

© Network backup and More! 


Overland Data Inc. 
5620 Kearny Mesa Rd. 


San piss CA 92tIt 
Tel: (619) $71-$555 @ FAX: (619) 571-0982 
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9-Track Tape 
Subsystem 





“Acme (aay 


| 
7 J 
MINISTREAMER™ 
Now you can exchange data files 
between your IBM PC/XT/AT 
and any mainframe or mini- 
computer uaing IBM compatible 
1600 or 6250 BPI 9-Track tape. 
Unit can also be used for disk 
backup. Transfer rate is up to 4 


megabytes per minute on PCa 
selec fables. Subsystems 


include 7” or 1042” streaming 
tape drive, tape coupler card, 
cables and software. 


A 


9621 lrondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5822 
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TAPE SYSTEM 
=. 


FOR 18M PC/XT/AT 
& PS-2 


» Mainframa to PC Oata Tranatar 

© High Speed Backup 

* All Software, Complata Systam 

« Service and Support. easy 
Installation 


cat] (818) 343-6505 or write to 
CONTECH Computer Corp. 


P.O. Bor 183 Ternana, CA $1208 


efe] aa -te7,) 
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DHT ASSOCIATES 
TEL: (818) 448-9304 


St G12 MH: MO 255.00 
@lal | 39616 20MM Me 








INTER 306 CA sMnr We 1S 
TEAC wa 

Teac 
lesniea 
@arTOR 115085 71M9 
wariee nw 
att aA won! 
TaTuae CM mi 
Gana 












wislees 


: ch Suppart/Service ‘N 
woh (918) 401-3800 ——) 


10633 RUSH ST.. S, EL MONTE, CA.91733 
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GITAL 







peice ag PERIPHERALS 


TOSHIBA LAPTOP COMPUTERS 
2400 bps Expansion Slot Internal Modems for 

11100 + , 11200, 74600, T3100 15100. T5200 
M24EC - $399 RJ11 & Acoustic Couples jacks 
M24ES - $399 RJ12 jack, AS232 COMMS DB-9 
2400 bps Internal Modem for Tostwba T1000 
M24IC - $349. R15 & Acoushe Coupler jacks 
*°2400 bps auitt-In Modem for T1200. T1600 


M24B) - $299 RJ1t jack. power contro! mode 
“COMMS-2 Expansion Siot Card’ S232E - $199 


“Dual COMMS Expansion Card =D 22E - $299 
SCS! Alt2 VO Expansion Card SCSIE - $299 
*COMMS-2 Internal T1000 Card = SZ32t- $149 
“AdaptaPOWER extemal battery power packs and 
bower adapters for the laptop computers 
PRODUCT R&D Corporation 
1194 Pacific #201 San Luis Obispo CA 93401 | 
Phone (605) 546-9713 FAX (605) 546-9716 1 
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@ PLOTTERS 








Plotters for people 
who want more 
|| but can't afford expensive. 


Now, you don't need a big a 
budget to get quality and 
performance from your 
plotter. That's why Zericon's 
| | large format plotters are 

| becoming so popular. 


$1695.-$2995. 


Our D size starts at $1695 

| and our A-E model is only 
$2995 direct from Zericon. 

Call us today for a free 
sample plot and info about 








money back 

guarantee. 40491 Encyclopedia 
Circle, Fremont, CA 94536. 

In CA (415) 490-8380 

FAX: (415) 490-3906 


(800) 727-8380 


ZERICON 
More Plotter Not More Money. 
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pg 


@ POWER SUPPLIES @ PRINTERS 


=> 


wocasitl| 
Choice 


ny 


q er 
Turbo-Cool 150W (Run 25*-40° cooler) 
Turbo-Cool 200W (Run 30* 45° cooler) 


| gital Porlable upgrade) $168 
CO270W (Deskpm upgrade 2yr war} $249 
PC POWER & COOLING. INE. 


| 31510 Mountain Way, 
| (619) 723-9513 
1 


Bonaatl, CA $2003 
VISA/MC/COD/PO. 
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Bi: 
ACCOUNTING 


MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the 
financial and managerial reporting requirements 
of not-for-profit and governmental organizations. 
The System features multiple fund and fiscal 
years, user-defined reports and six levels of 
apcount coding Modules offered G/L, AP AR, 
Payroll, Encumbrance, Expenditure Budget. Reve- 
nue Budget and Lotus/DBase Interface. MIP FAS 
is available for IBM XT and compahbles. 
MICRO INFORMATION PROGUCTS 

505 East Huntiand Dr, Suite 340 

Austin, Texas 7B752 

(512) 454-5004 1-800-MIP-FUNO 


POINT Of Sele Register 

POSREG 1s an innovalive program that works 
with the Champion (tl acct package to make a 
sophisticated cash register of a PC. It ts fast, 
adaptable and offers accurate inventory and 
acct reporis updated from register, secutity 
systems with automatic recovery and multiple 
registers can be networked 

OLIVEIRA BUSINESS SYSTEMS, INC. 

201 Centennial St., Suite 401-C 

Glenwood Springs, CO 81602 

(303) 945-2854 


dBASE ACCOUNTING TOOLS 
“GENERAL LEDGER *ACCTS PAYABLE 
“dINVOICER & A/R “SALES ANALYSIS 
“SERVICE BILLING “ORDER ENTRY 
“JOB COSTING “JOB ESTIMATING 
“PURCH ORD/INVENTORY “PAYROLL 
$99 ea + s&h w/dBASE 2, 3 or 3+ Source Code 
dATAMAR SYSTEMS 

4876-P Santa Monica Ave 

San Qiego, CA 92107 

(619) 223-3344 

Visa- M/C-AMEX-Check- COD: 


PC-FUND 

The leading fund accounting system for local 
gevis and non-profit organizahons Modules 
include General Ledger, Accounts Payable, En- 
cumbrance, Obligation Tracking, Accounts Re- 
ceivable, Payroll, Budgeting, Fixed Assets and 
Donor Receipts. The system supports up to 99 
funds, 9999 depts PC-FUND runs on the [8M- 
PC and most MS-DOS and XENIX computers. 
AMERICAN FUNDWARE, INC. 

PO. Box 773028 

Steamboaf Springs, CO 80477 

(800) 551-4458 (303) 879-5770 








The BUSINESS MANAGER* Series 





Cy 
s a 
a a 
a a 
a a 
a a 
a a 
a a 
a a 
: H 
a a 
H > Perpetual inventory aK : 
= > Salea/Invoicing mas § 
Ha Accounts Pane hie : 

>» 

Sb Payroll AS 5 
a > General Ledger 25 6 
a > Federal Express 45 8 
a > Post Cards 45 @ 
© > Contractors Job Cost 95 8 
a > Contractor's Esilmate OS a 
© > Payment Application 4% 8 
> Cubic Yard Calculator 4S § 
© > Medical/Dental Ofics W095 8 
> Professional Time/Bill 05 
<> poset Pane aS 3 
a » 
= > Video Renta! gas H 
s OROERS-INQUIRIES-CATALOG 5 
: 502-338-6688 : 
> By eae 
: fe AVILLE KY 435 
H H 
a 
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"These packages are 
worth of serious 
consideration..." 


OR/MS TODAY Review] 
Opereice frscar nid Moma Sina Sotere Sours fra 
amare Sobtware Predace, 
A rem driven hth spreadshert style diphy LOTCS compat. 


w/TURBO PASCAL Units ONLY $299 
SYSTEM REQUIREMENTS IBM 
PC/XTIAT &e 320K 
EASTERN SOFTWARE PRODUCTS 
P.O. Box 15828, Adex., VA 22308 
(703) 360-7600 
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‘ma PACIFIC “ee” 


GAYA PROOUCTS 
CIRCLE 508 OM READER SERVICE CARO 





aE PACT FILE 
Get The Word Out! 


Your Product Has Been Chosen 
EDITOR’S CHOICE 


Let us take your article to its highest level 


of marketing potential with o reprint! 

To find out how you can have your article or review 
elegantly reprinted** on 80 Ib. paper stock, in 4-color, 
2-coloe of 1-color, call or write today: 

Jennifer Locke—Reprints Manager; 
2iff-Davis Publishing Company, 
Onc Park Avenue, New York, NY 10016, 212-503-5447. 





** Minimum quantity 500 reprints 


@ BUSINESS 


Get the power of the hour. 








imestips lil version 3.3 can track, bill and analyze all the 
| hours that used to vanish each billing period. It can help you 
increase your billable hours by as much as 25%. 
It's got a built-in memory-resident stopwatch, customizable bill 
formats, full accounts receivables and a custom report generator. 
Timeslips [1] even produces client mailing labels, rolodex cards and 


filefolder labels. 


There's also an entire family of Timeslips III products, including 
an accounting software link, a network version, even a spell checker. 


“A Jewel Of A Billing 
Program" rated 9.3 by 
INFOWORLD. 

Look for Timestips III 
at software dealers ore 


or order directly for only $299.95 


Timeslips Ill 
TI 


at 1-800-338-5314 (in MA, 508-768-6100). 


North Edge Software 


239 Western Ave. 


Essex, MA 01929 
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PROS ONLY Business Software 
New! 1 package for ALL vertical markets! PROS. 
ONLY makes tailonng software for 1 customer 
practical Using it. a pro.can install a complete 
system for almost any business in a lew 
hours—no matter how complex the require- 
ments for that Dusiness are Complete $595, 
thal $32 

AUTOMATED ACCOUNTING SYSTEMS 

PO Box 982 

Franklin, VA. 23851-0982 

(800) 343-5612 (804) 569-8984 


W@ BUSINESS PROJECT 
MANAGEMENT 


Milestones, Etc. 
for Microsoft Windows 
Gantt and Milestone planning charts 
are now easier than ever with 
Milestones, Etc Many symbol and 
connector types. Yearly, quarterly, 


AMEX/VISAMC/POs/Checks ($89) 


SoftPro 
P.O Box 1167 
Manchaca, TX 78652 


(800) 666-3886 
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@ BUSINESS PROJECT 
MANAGEMENT 


Do-it-Yourself 
Business Plan 


Tim Berry's Business Plan Toolkit for 


PC or Mac, praised by Inc, Home Office, 
| Bankers Monthly, Corporate Cash Flow: { 
|*...well thought-out, clearly wrinen ... 
inciudes all the spreadsheets you need, 
| deste tc provide all the standard 

| analyses such as multiyear profil and loss, | 
| ratio analysis, sales forecasts and the like 
|... some . a great 


impressive graphs .. 
buy.” With fully-linked financials, sample 
| plan, text files, and manual. $99.95 


Palo Alto Software 


| (000) 336-5544 (415) 325-3190 
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. . 
» 
BizPlanBuilder 
A proven business & marketing plan template | 
for PCs or Macintosh. Over 90 pages of outlines, 
headlwes, structured texts, lists, suggestions 
are already typed & formatted imo 43 word- 
processing files Includes financtal worksheets. 
for Lotus, Excel, Works. Frendly manual $99 | 
' We applied for a loan in early November | 
| and by Christmas we had $4,200,000.% | 
@My CPA highly recommends it,” | 
Call for companion software templates: | 
+ Manufacturing Financial Model = $149 
* Private Placement Memorandum $149 
¢Limlled Parinership Agreement $149 
= Personnel Policies Handbook 9 
«9 Manufacturing Worksheets 9 
W-day retum pnvilege VisaeMCeAmex 
800/ 442- -7373 ° 4 4158/9 1-9191 
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@ BUSINESS PROJECT 
MANAGEMENT 


MANAGE PROJECTS IN 1-2-3 

Project Cale creafes projects on your 1-2-3 Or 
Symphony worksheet with 30 new @ functions 
and menus. Draw Gantt timeline, PERT Net- 
work, resource histogram on-screen or thru 
PrintGraph Schedules with resource limits or 
leveling on each recalc $179 95-§279 95 with 
30-Day guarantee Cal! today for info 
FRONTLINE SYSTEMS, INC. 

140 University Avenue #100 

Palo Alfo, CA 94301 

800-451-0303 EXT 55, 916-677-7171 


i COMMUNICATIONS 





CV 


800-262-RCOM 


Convater Vectors ine 2 A inona pain S162, 3164 and VT100 Exmaion 


Finest and Fastest Communications Software ANYWHERE! 


PC-Mainirame filo 


@ COMMUNICATIONS 


ChipChat for 0S/2 

Get your computer chips chatting with the rest 
ol the world. ChipChat ss state-ot-the-art com- 
munications software for OS/2 Presentalion 
Manager ChipChaf does file transfers, ternal 
emulalions, and electronic mail in a “win- 
dowed” 0S/2 environment 

CAWTHON SOFTWARE GROUP 

24224 Michigan Avenue 

Dearbom, Michigan 48124-1897 

Phone 313-565-4000 


PC Magazine 
Marketplace 


2nd Color Option Available 










‘Our on-line jechrecal support is avaliable 24-hours a dey! 
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BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR’ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS/2 series of 
computers. 


Full featured: 

* multiple printers, 

¢ unattended operation, 

* print speed beyond 6,000 ipm, 
* special forms, 

* line speed to 56,000 bps, 

¢ dial-up or dedicated lines, and 
* serve as a LAN gateway. 


BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB, 201C, 9600. 


Barr Systems, Inc. 

2850 NW 41St. Big M 
BAIRIR corre ri sons 
—————= = §00-BARRSYS or 

904-373-2050 
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THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE 


IBM STANDARD 
MARKET... 





Compiete Tetephone Management System 


Tele Gee ~ 
wig cay PE Fee Rae 


VOICE weal 


games 279° 


800-637-3861 
in CA 408/438-2378 


Muttipte Unit Discounts - Genter inquires 
286 Technetogy Cucle Scone Vatey CA 9508: 


(CARCLE 738 ON READER SERVICE CARD 





MULTI-LINE PC-O0S BBS 

You can have up to 32 users on one computer 
with NO LANS or DOS extenders TBBS 
fequires only DOS and lets you customize & 
secure, reliable, full featured information sys- 
fem You can mix local and remote lines at 
speeds up to 19 2kb Calt now for full details 
and access to a demo system 

eSoft ine 

15200 East Girard Avenue, Suite 2550 
Aurota, Colorado 80014 

(303) 699-6565 
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@ CONSTRUCTION 


CONSTRUCTION ACCOUNTING 
Comprehensive, affordable software for build- 
ers and coniraclors Job cost, billing and 
draws, payables, check writing. purchase of- 
‘ders, discoun! and relention tracking, all in one 
package—$795 Reviewed and approved by 
National Assn of Home Builders Also avail- 
able. General Accounting and Payroll. 

YARD! SYSTEMS, INC 

813 Reddick Street 

Santa Barbara, CA 93103 

805-966-3666 


CONSTRUCTION ACCOUNTING 

The CMAS System ts designed for contractors 
where tracking job costs is required Modules 
include: Job Cost, PR, A/R. A/P, GL, PO's, 
Inventory, Service, Dispatch, Estimating, In- 
voicing, and Report Generalor CMAS 1s fully 
integrated Runs on DOS, XENIX & NOVELL. 
DATA- BASICS 

11000 Cedar Road Suite 110 

Cleveland, OH 44106 

(216) 721-3400 


@ DATA BASE 


GBASE Ill PLUS Workalike 
Free Trial, Send No Money 


OC MAGAZINE MAY 17, 88° enid, 

“1 on 1 1S @ programmable reiatonal 

DBMS. . faster operation in the sterac- 

tive mode. the menu mode 3 a fancier 

and mare completa version of dBASE's 

Assistant mode x ant eS a eereal 

deal for those who would be glad to 

a dBASE lil PLUS clons* 

FREE 30 day nai Pe oll ushers 

write, oF buy Now, mohey 

203-375-0914 $60 + $5 sh Aner 

1.on 1 Computer Solutions, Inc. 
26 Fincwood Onve 
Trumbull, CT 06611 

¢ BASE I PLUS 1s a tademark of Ashan-Tale 
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ROOTS ill FOR GENEALOGY 
Organize your tartly tree and print camnera-readly 
farnily books containing charts, texd and indexes. 
Store, retneve and display 1,000 of famity facts 
with biographical sketches and source documen- 
tation Lightreng-fast searches and sorts. 750 
age manual Satisfachon guaranteed. Write for 
free brochure $250 (+ CA tax), 


COMMSOFT 

2257 Old Middlefield Way, Ste A 

Mountain View, CA 94043 

415-967-1900 800-327-6687 


TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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@ DATA ENTRY 


me a 
DATA ENTRY SYSTEM 


RODE/PC is the highest quality data 
entry solution available and has been 
selected as the ultimate data entry 
solution by the U.S. Bureau of the 
Census, US Amy, U.S. Navy, New York 
Stuck Exchange, General Motors, EDS, 
Dupont, Exxon, Texaco, Olivetti, and 
thousands of other large and small 
businesses, universities, and govern 
Ment agencies. 

Full evaluation kits are availahle. Call us 
today to discuss your data entry plans 


DPX ree wo ns 


490 Calllurnia Avenue (408) 973.9292 


Palo Aho CA 94406. 
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ENTRYPOINT 90 


Develop and sun customised PC data entry 
applications Powerful validation, editing. 
audit tras, accumulator balancing and math 
functions make Entrypomt 90 seal for 
volume data entry in distributed, LAN 
Standalone environments. 

Accepts scanned input, mtertaces with 
communications packages. integrates external 
C procedures Excellent tor OEM/VAR apps 
and as front-end to commercial networks 
Award-winning manuals and excetlent tech 
Support make conversion quick and easy 
Cail tor s free demo diskette or Apglicetion 
Catalog. Ask sbout our Ressiter program. 


DATALEX 

100 Pine Street, Suite 2400 
San Francisco, CA 94111 
800-662 _ il pee 
























DATA ENTRY 
EMULATOR 


Runs on Stend-elone or networked 

PC's, competiblee or PS/2's. You wiil 
| not find eny Date Entry Syetem 
| -FASTER, EASIER to use, or LOADED 

with more USABLE feeturee Dietribu- 

tion Woridwide imbedded rev-10 key 

option, Fully menu driven. 

A complete edit ienguege included. 


Free 30 day trial period. Price $305 
available for iBM AS/400 & S/36. 


LK 


TEL: 206/776-6443 USA: 800/356-0203 
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COMPUTER KEYES 
21929 Mekah Rd. 
Woodway, WA 98020 


VDE - Viking Data Entry 

Wt data integnty and easy application design are 
high on your priority list, VDE offers it all - and 
more From single-user MS/DOS Jo multi-user 
UNIX & VMS, VDE has become the solid 
choice Give us a cali - Ask aboul our demo 
evaluation package and see tor yourself! 
Viking Sottware Services, Inc 

4808 E 67th Street, Suite 100 

Tulsa, OK 74145 (918) 491-6144 





DATA ENTRY 
has changed... 


From 374%, PowrPhese, 
CADE, and Ninder?. . Now even the most 
complex data envy a being done on PCs. 

‘Whether an one PC, or on dozens in a LAN, 








Complete Evaluation Package 
Available 


1-800-533-6879 «. 205; 251-2905 
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@ DESKTOP 
PUBLISHING 


Desktop Publishers! 
when you need the best tools for 
Screen Capture and 
Image Management: 





image 
within your spplicabons, capture preview, LIM 
EMS 4.0 support, and much, much more! 


Suppons EGA, VGA, Hercules, CGA, MDA 
ge Oe 


B><Bi inner media, inc. 
[(603}465-3216 Vowce, -7195 Fax Vea, MC, Am Exp: 
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LePrint Version 3.0 

“The bottom line on LePrint is that it creates 
decuments of beauty” - Jon David. NYPC 
Newsletier Choose from 28 type styles, 1/16 
to over 10 inches Easily condense, expand, 
oulline, italicize, botd, circle or rotate text 
Supports over 180 dot-matrix & laser printers 
IBM PC's. Starts at less than $200! 

LeBaugh Software Corporation 

10824 Old Mill Rd, Suite 6 

Omaha, NE 68154 

800-532-2844, 402-334-4820 


Optical Character Recognition (OCR) 
PC-OCR™ soltware converts printed/typed 
documents into editable text files for your 
desktop publishing system Supports HP Scan- 
Jet, Canon, Panasonic and most other deskiop 
scanners Pre-trained for many popular fonts 
and lranable to read virtually any typestyle. 
incl loreign lonts Reads preportional text, 
matrix printer oulput and Xerox copies $385 
Check/AMEX/VISAMC/COO 

Essex Publishing Co 

PO. Box 391 

Cedar Grove. NJ 07009 

(201) 783-6940 








@ DESKTOP 
PUBLISHING 


PERSONALIZED FONT CARTRIDGE 
for DeskJet, LaserJet and compatible printers 
Place your Signature, Letterhead, Logo and Mix 
& Match fonts from our library of hand tuned 
bil-mapped lonts. Let {7 reduce your printing 
cost by printing your Letterhead, Text and 
Signature all al the same time Save Time. 
Money & get constant professional looking 
documents Cail tor info 

Innovative Type. Inc 

13 Fairnew Circle 

Groveiand, MA 01834 

(508) 372-7046 


[cy - ") 


@ EDUCATION 


Improve Your 
English Usage 


‘Tre FIGHT WAY TO WRITE AND SPEAK® wil help 
you feview prabiem arses of Engiah usage This 
an be dana in your attics hema. or werkepece 
Thwe PC-beesd course runa on (BM/PCe and most 
compatiblen and has na saunda ar gamea, [vat 
airarght adueatian Wrang answara have on 
explanation presented to reinlorse proper unege 


Order Course #105 on § i * dighatte SDSDD) 
Onder Course 9106 on 36" chehetia ( TOMB) 


‘Ths cast ia $40 06 ppd payable by check or money 
order NJ reaidents add $300 enlee lax Order from. 





B.Sc. DEGREE in PROGRAMMING 
The Amencan Institute tor Computer Sciences 
offers an In-depth correspondence course 
whch allows you bo eam your Bachelor of 
Science degree in computer programming at 
home Subjects covered are MS/00S, BASIC, 
PASCAL. C, Data File Processing, Data Struc- 
tures & Operating System Concepts 
AMERICAN INST tor COMPUTER SCIENCES 
1704-PC 11th AVE SO. 

Birmingharn, AL 35205 

TOLL FREE 1-800-872 AICS 


For 
Barect- 
nents 


Til tey 


s 


take DIRECT action and call 
12} 503-5415 or (800) 825-4ADS 


rs 














@ EDUCATION 


Learn popular software programs with: 


VIDEO INSTRUCTION TOOLS 


PREMIER SERIES 
Lotus 1-2-3 (4 hrs.)......... 
WordPerfect 4 2 (3-1/2 hra}... 
WordPerfect 50 (5 hrs.) ..... 129.95 





intro to IBM-PC ...... - 1995 
DOS 3.3 (4hrs}...... . 129.95 
Aldus PageMaker (3hrs)... 15995 
PageMaker 30 (3 hrs.) ...... 199.95 
Ventura Publiaher (2 hrs)... . 179.95 
Venture Techniques(2 hrs) .. 179-95 
(O1E Wllespaanaccod Macs Fi 
Microsoft Worke . 


Hypercard - MAC. aes . 
Microsoft Word 4 o- MAG . 
Intro to Spreadsheets ........ 5995 








PROFESSIONAL SERIES 
EACH COURSE APPROVED FOR 
CONTINUING EDUCATION UNITS 
LOMUS 1-2-3... cece rece 19995 
DOS for HerdDisks . 
WordPerfect 50 .... 







intro to IBM PS/2 19995 
Dbase |Il+ .... - 19995 
Symphony .. . 199.95 
Enable ....... . 19995 
DisplayWrite!V .........-6- 199 95, 
Ask about our 
unlimited 60-day 
phone aupport program. 


These video tapes are self-contained training guides, which demonstrate 
every command in a given softwere package, while showing the computer 


screen and keyboard SIMULTANEOUSLY. Save money .. 


Michael Halverson & Associates 


1313 Newburgh Road 
Westland, Michigan 48185 


oy 729-0325 ® FAX (313) 729-0238 


call todey! 


Dealer/Quantity 
Discounts Available 


Major Credit Cards 
Accepted 
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@ ENGINEERING 


Mass and Voluma calculator with 
meterials Detabase for PCs and 
compatibles wi 384K memory. 
© Detabase with over 400 Materials 
© Price per Unit, Combined Shapes 
e Metric, English, and Mixed Units 
© Context Sensitive On-Line Heip 
© No graphics monitor required 
Not Copy Protected. 
$69 + S&H VISA MC or CHECK 
DEMPSEY'S FORGE 
Software Diviaion 
Rt. 2 Box 407, Gladys, VA 24554 
(604) 283-4602 FAX (804) 283-4611 
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PC Magazine 
Marketplace 


2nd Color 


Option Available 





SIMULATION 

GPSS/PC is 2 full-power version of GPSS. the 
Most popular mainirame simulation language 
Spacifically designed for interactive use on to- 
day's high-spesd microprocessors, it is loaded 
with features such 25 interactive graphics and 
animation. Using GPSS/PC, you can predict the 
behavior of complicated real world systems 
MINUTEMAN SOFTWARE 

PO Box 171/68 

Stow, MA 01775 
800-223-1430/508-897-5662 Ext 316 


MICROCONTROLLER SUPPORT 

Our extensive line of cross-compilers lets you 
Create 2 Forth-83 Standard high-level language 
for ali popular microprocessors. Host Uni- 
forth™ on your PC for an ideal fast multitasking 
feai-time contro! system Opt. image process- 
ing, telecom. & graphics Custom program- 
ming available, Free catalag! 

Unified Software Sysiems 

PO. Box 21294 

Columbus, OH 43221-0294 

(614)-459-7735 (BBS) (614)-459-7736 









@ ENTERTAINMENT/GAMES 


The COMPLETE Lottery TRACKER and WHEELER™ 


The MOST COMPREHENSIVE Lotiery Software Program on the Market Today for PICK-6 
Games! Now Sald in aif 50 states and 17 Foreign countries! 


© Store Past 1000 Winning Lottery Numbers and Dates! 

° He Lad lad at Reise ker pe one 

© Produce EXPERT Trend Charts to Identity HOT and DUE Numbers! 
© Analyze Hits 4 weys Bell Curves, Recency. Percentages, Frequencies, MORE! 

© Produce STATISTICS for ALL Numbers You Piey — NO Randomazing Here! 

© Select Numbers to Play 5 Ditferent Ways! You Choose what YOU Lilt Best! 

© Check Your Bets For WINNING Combinations! Record ALL Systems Piayed! 

e Store up to 2 BONUS NUMBERS (Piay all international games!) 

© We include Lottery Date Baee tor State Game of YOU CHOICE (Please specify}! 

© Print Charts, Statishes, Recorded Numbers and WHEELING SYSTEMS! 


Choose From the Worlds MOST Popular WHEELING SYSTEMS! 


No other lottery software package provides all of these features! When we say complete, 
WE MEAN COMPLETE! Easy to use MENU DRIVEN SCREENS. Printer and Color Monitor 
recommended but not required for use. All wheeling systems and program features take 


onty SECONDS to complete! Detailed Lottery user manual included Why pay more for 
less? Use our Years of expenence with Your computer advantage! 
INTRODUCTING LOTTERY-ON-LINE 
‘The WORLDS FIRST CORIPLETE ON-LINE 24 HOUR LOTTERY SERVICE including 
‘On-Line Ticket Tips, Latest US and international Re- 
sults, 1-800 number access, Down Load Lottery Deta Gases to Tracker and Wheeler 
Disk, Bulletin Boards and MORE! Circia reader service cart for information! 


Don't Hesitate! Place your Order Now! 
ONLY: $39.95 Pus s2.00sH 
Na cra cat te 1-800-824-7888, Ext. 283 


for Canadian Cates 1-800-544-2600 


Entertainment On-Line®, Inc. Po. 8 553, Dept PC, Wosthoro, MA 01561 
The PREMIERE Lottery Software and Audio Products Company 


MMC, Viag and MO onters shipped within 1 weak Please alow 2 weeks lor Personal Checks 
(MA Fpnctoris aid 546 anleg tan < 1880 Entartanment-On-Line” inc. 


Order Oirect or see Your Local Software Ovaier. 





CIRCLE 747 ON READER SERVICE CARD 


ADULT SOFTWARE | 
25 vol. CGA / 10 vol. raphics, 
World's largest coli 


$7.75 ea. ppd. foreign orders & 3.5” oad $1.00 ea 
25 vol. set $99.95 @ Manographics 10 vol. set $49. 


1-281-064-0824 


SPORTS HANDICAPPING 
SOFTWARE 


are 
> = 

c; — 
HORSE RACING- $32 95, Enhonced $5295, 
Advonced-367 93 GREYHOUND RACING: 
$32 95, Ennonced-$52.95, Adranced-$77 95 
Up to $7 entries onatyzed class, speed, 
times, odds, track, post t/80r3/4, stretch, 
Gtinsh Pro Football Aaseball dosketball- 
$$2.95 each, Handicap races and games 
in minutes! 
Write Sofware Exchange, 0.0 Son 5382-PC, 
W Sioomtield, Mi 48033, (313) 626-7206. 

VISA & MasterCard orders toll free 


FREE INFO 1-800-527-9467 
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THE SHOWCASE FOR PRODUCTS AND SERVICES 


IN THE IBM STANDARD MARKET ... 
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@ ENTERTAINMENT/ 
GAMES 


PRO FOOTBALL SOFTWARE 

Get the winners edge with PC-PICKS Release 4, 
the nattonalty acclaimed Pro Football Analyst! 
Picks winners using adjustable formulas (aver 
60% ATS in 1988) Includes 1989 schedule & 
huge dalabase of stats fol each NFL team FREE 
stat updates by modem during season $44 95 
(6.95 tor demo) MC/Visa/chk/mo 
Microbrothers 

PO, Box 339 

Lafayette. CO 80026-0339 

Order anytime at 1-800-628-2828 ext 865 


@ FINANCIAL 


@ FINANCIAL 


the Rugg & Steele 


Mutual Fund Selector 


THE INTELLIGENT Way TO VEST 


FIND THE BEST FUNDS THE WAY THE PROG OO 


+ Over 1,000 Mutual Funds & Market indexes 
« St Fields of detm per fund. 10-year history! 
Search, Rank, Average, Total, Fiter & 


Quanety Equay of Fears income tor $189, bain ter $298 
arin Equay or Faond income for $290, tosh for $4500 
Fug & Stow, Inc. 800 678-FUND (3663) 
$455 Topanga Canyon Bid, Desk Ci, S.as 108 

Canoga Park, CA $1300 @ Mastercera 
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Free Stock and Commodity 
Quotes on your Computer 


NYSE, AMEX & MASDAQ: Graphics @ Ponfolio Management 
MS minute delayed Gcker Ml One-time fee $995 M40 day money-back guarantee 





MoneyCounrs: 5.0 
The $29 Money Management 


Solution. Guaranteed. 


MouerCounrs 5.015 the easy-to- 
use, CPA-designed money 
Management/accounting program 
for home and business. tt oflers. 
Cash, checking, savings & credit 
card management, checkbook 
balancer, budgeting. financial 
statements, graphics, fast linancial 
data base with three-way look-up. 
inquiry reports & on-line help 
Handles up to 999 accounts and 
100 000 transactions tneludas 
printed mansel. Het copy protected. 


8 prints amortization schedules 

@ manages mail hists — zip & alphe 
sorts — prints labels & index cards 

® provides password proteciion, 
fiscal year support & pop-up 
notepad 

830 day money bach guarantee 
(minus shipping) 

Call or send $29 plus $5 


shipping/handling 
Check/VISA/MC/C OD 


1-800-223-6925 


Free Demo Disk L iveW ire Cabtesoft, Ine 

800-367-7916 BY CABLESOFT eh aed 
a. | = : 
‘ee a! i FLOWCHARTING 
1 ________——"——! _ BETTER FLOWCHARTER 
I cttsnesene teed esonnide! Know beloe you buy EASYFLOW isthe superb 
i* ee hundreds = mentCalid Pmi'e 1 flowcharting program chosen by over 50,000 
18 Used by big CPA's" lonuura geroatt  —_USEFS. and very favorably reviewed in the March 
1 Qt0en Amerizevone Present vate —p—*Wth 1987 issue of PC Magazine. See the 
1.5 APR'S com; O Future Valve 1 “Index to Adverlisers"” under HAVENTREE fo 
Pe clan ? Qiet Present Valve 9 § — find our large display ad in this issue Now 
Darren e Acheotetse Tinleme! Rate at 5 ayatable with 30-day MONEY BACK qualaniee 
C= OQ Vieid toon Pree gy —_‘HavenTree Software Limited 


p Giteavior Peyments 2 Easy te use menus 1 


Oider Desk 1-800-267-0668 


MoneyCounts 5.0 aise 

@ prints any type of pin-feed or 
laser check & updates your 
records automatically 

@ estimates your 1968 income tax 

@ analyzes financing options & 
savings programs — computes 
interest rates & loan payments 


(in Canada 319/395/7300) 


__ 


Dept M 
373 Collins Road NE 
Cedar Rapids, lowa 52402 
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METASTOCK"E 


PROF ESSBIOWRAL 


tors) Combine your Intuition as an investor with the brainpower 
of computenzed technical analysis. MetaStock Profes- 
sional offers a wide variety of sophisticated charting tools for stocks, bonds, 
commodities, futures, indices, options and mutual funds. $295. 


* Up to 36 multiple, movable windows 


© 40+ pre-programmed indicators 

$ Compatible with 16+ data services 
© Desktop publishing compatible 

© Create your own formulas 


* Profitability tester 

© import/export data 

° Unattended operation 

© Supports over 130 printers 
© Extensive user's manual 


For a $5 demo disk, of for compiete Interature, call toll-free: 


1-800-882-3040 
EQUIS international » Box 26743, SLC, UT 84126 + 801-974-5115 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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oD Pointe & Foes 2 User configuredie Ink 
19 1 formation (613) 544-6035 
[Oeste Prpmane Grate esene nen g — Telelax (613) 544-9622 
ry OPM! Peyments vices! 1 
he ap aired pines encima ’ 
r vob with purchese! r 
t onyS1 95.% sex | WINDOWS FLOWCHARTER $79 
© Domo dah & manual avaiable toi $30-5558H © RFFlowisa drawing tool designed specifically 
UV ELECTROSONICS ¢_ [or flowcharts. Easy to leam, easy to use 75 
} 36300 Gariwsid - #1, Fraser, Mich 48026 " — shapes aulomatically adjust in swe Move, 
8 31 ; copy, or delete groups of objects 7 levels of 
Crack Vion, MC Arran & Decxne: are welcome zoom Use mouse or keyboard On-line user's 
| manual $5 thal disc RFFlow requires Micro- 
oo ey Lida 4 Ket: juaraniee!! soll Windows 
LE 7790 A SEAVICE CARD AFF ELECTRONICS 
1053 Banyan Court 
Loveland, CO 80538 
. FLOWCHARTING (303) 663-5767 


nork 


TurboFlow is serous flowcharting soft- 
ware for your (BM PC at 6 pnce that won't 
Costyouyourkingdom It'seasytouseand 
more powerful than Merhn’s magic. 

*  TurboFlow ts menu driven, intertaces 
with desktop publishing software, and 


supports 8 variety of pnnters and plotters 
: Sop ivi Welder ses Call 1- 





TurboFtow $69 
_- TurboFlow & Logitech Mouse $ hdl 


ndary Software trom: 
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PC Magazine Marketplace the ultimate target market! 


The brand specifiers who tead PC Magazine den’) have the Liew 10 shot around, their anty 
concern ts geting what 1hey need as quickly as possible 


They'll DIRECT their altentien 19 PC Maganne Marketplace 
For them PC Magazine Marketplaces Direct Hesponese/Desplay Ad furmat eepresents a fast, eay 
and cust efter ive rorthod of product acqumatan They know it will have the products thiy ored 


dnd the information they want regarding price, wilume discunals, specificatiuns and delivery. 
Ht WA. Get Coe TR ed, reels Ae ek OF 





UL yom WA Ua pat ett 


AUCRE RIGHT? 
‘Se take DIRECT actven and call (Z12) 540-5115 or (060) 225-4ADS 


Magazine 











COMPUTER FILES 


Use your computer to design your next 
presentation. Then send us your files for 
imaging. Vibrant, high resolution slides 
Gelivered on your desk within 24-48 hrs. 


Dozens of software pkgs. supported. 


Call toll-free | MAGE 
1-800/433-8829 ‘ 
CENTER 


703/243-6243 « FAX 700/343-0691 
1011 Second St SW © Roanoke VA 24016 
CIRCLE 778 ON READER SERVICE CARD 
| a=" Ree hal ta EGG EE ake (8M 5% 3% 
STOPS STRETCH FROM AUTOCAD 
= |VENTURA-PRINT SHOP-P/MASTER-TAXVIEW 
PLUS 100's OF 9PINGRAPHICS PROGRAMS. (619) 743-5315) 
GRAPHICS IN LQ. FAX (619) 746-6631 
Supports 60 Printers eb aa 
Recommended by Epson, NEC, 
Panasonic, Seikosha, Stat, Toshiba, form Eat Ime 
Aujodesk, Softview and more. Escondida, CA 92025 












Can your 
drawing 
program 
do this? 


aphics: 
heat ansform: yas on, 


Mol JONEY-SAVING 
me aN TEE! FREE Fed-X. 
os te ch SRE rt, your 
nges fe-sno 
ames, nails ma 
atio! 
Bae “4 Drive Ste 2 


* 8 
4 FOE cx ss 


Only $8 per side 


1-800-222-2592 
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MicroArt 


for programmers, hackers, 
jusinesses, and fun! 


Complete Grophice Package 
teatures: ° PC arts sprites 
«clip art « animation business 


*rotata «scala «flip 
«hide « overtay 
«backdrop * solid 
raground «tiling fun 


«damonstration moda 
«invert /revarse ¢ bland 
*anlarga * text ¢ prxal or 
block control « and more! 


$49 %, Introductory Offer 
Computer/Mind* 


3600 Stadium ¢ Kalamezoo, M} 49008 
(616) 375-0304 « ViSA Mastarcard (Costar check 


CoDraw can! 


CoDeaw is part of our full line of software 
for scentists and engineers. 

CoStat - for statistics, 

CoPlat - for scientific graphs, 

CoDraw - for technical drawings 
$99 each or $259 for all fhree 
Jabo Ovorak aays: “Don't lef the fow 
price fool you; this is excellent software,” 


CoHlart Software (415) 524-9878 
P.O. Box 1149, Berkelay, CA 94701 
(This ad was created with CoDeaw.) 
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TO PLACE YOUR 
AD IN 
PC Magazine 
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Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 











MAKE CLIP_ART, LOGO, 
AND SYMBOL LIBRARIES 
WITH DIGL-GRID. 


Compatible with ALL software with 
PIXEL EDITING such as MAC PAINT, 
PG PAINT, and FIRST PUBLISHER, 


DIGH-GRID enables you to easity 
‘copy printed pictures and images 
DIGI-GAID is guaranteed to work 
with your software or purchase price 
refunded. To order DIGI-GRID. send 


$17 95 (includes S/H) to 


OFVERSIFIED ENGINEERING SERVICES 
1762 Avenida La Poste 
Encinitas, CA 92024 
1-{619)-942.0785 
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PEN PLOTTER EMULATOR 

FPLOT fums your dot matnx or laser printer into 
an HP pen plotter Fast hi-res output No jagged 
lines Vary line width, color Works with Aufo- 
cad, Dralix. ef Supports NEC PS/P6, IBM 
Propninter, Epson LO/FX, Toshiba, HP Laserjet. 
Ok:data 29x/39x, Hercules/CGAVEGAWVGA $64 
chumo 

Fplo! Corporation 

24-16 Steinway St, Suite 605 

Astoria, NY 11103 

212-545-3505 


3 FREE SLIDES FROM YOUR PC 
COMPUTER SLIOE EXPRESS 

Converts your graphic tites info 4000 line fuil 
Color slides, overheads or priniouts All popular 
programs supported 24 hour service by mo- 
dem or disk. As low as $650 Call or FAX for 
your FREE valuable ($27 00) coupon and FREE 
48 page catalog 

Visual Honzons 

180 Metso Park 

Rochester, New York 14623 

Phone (716) 424-6300 FAX. (716) 424-5313 





PRINTED GRAPHICS WITH TURBO 
GRAPHLINK does tor your panter what TURBD 
PASCAL's BGI graphics does tor your screen— 
in ultra-high resotulion! GRAPHLINK com- 
mands work exaclly like TURBD's BG! com- 
mands, so adding printed graphics to your 
programs ts a snap—and requires only two 
additional lines of code! Supports HP, Epson. 
(BM, NEC & Toshiba printers. Only $99 + $5 s/n! 
VISITECH SOFTWARE 

D5 3807 Ridgewood Ct. 

Pittsburgh, PA 15239 412/733-4775 


RAINDROP™ 

FAST, compact PriScm Ublity far end users 
ANO developers Hardcopy as fast as 10 sec 
Average binary size~6kbyte 12 video graphic 
stds Scale, rotate, colorized & more ‘CALL’ 
from user written programs Complete 9 & 24 
pin dot matrix, ink jet & laserjet library $39.95 
RAINBOW TECHNOLOGIES 

8106 St David Court 

Springfield, VA 22153 

703-440-0064 








Power Pack Your PrtSC Key! 
Only $49.95 
Grafplus™ turns any IBM os compacible 
graphs application uo s powerful 
communscapor by princing exactly what 
you have created on your computer 


screen, 
@ Lank into Pagemoker or Ventura 

© Scale the umage to any ste 

© Prant sn color, black-on-white, white- 


on-dhck 

© Print vertically or horisoncally 

© Work with virrually arcy burmapped 
dot matrix, Laver, or mnkjet printer 


w Jewell Technologies, Inc. 
4740 44th Ave SW Sune 203 
‘Searle WA S86 

206-537-1081 
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FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen) Microsol! Fortran’ 
Pascat, R-M. Lahey callable routines Graphics 
primitives, total 2-0 plot suppori, 3-D plats and 
solid models. EGA/CGA Hercules mond. sup- 
port HP/HI plotter? PLOTMATIC Laser, dol 
matnx printer? PRINTMATIC $135 ea Any 2, 
$240, all 3, $340 Ask about our 15 tonts 
MICROCOMPATIBLES, INC 

301 Prelude Drive Dept PC 

Silver Spring, MD 20901 

(301) 593-0683 


@ HEALTH 


r a] the 


Anatyzo diets personalized for age 
weght actvity This Top-Rated soft 
ware has best database available! 99%) 
complete for 2400 foods — 30 nutrients. 
Used by USOA hospitals, colleges, 


fitness centers, homes Affordabte, aasy 
to use, guarantoed 
Send Now FREE DEMO DISKI 


ESHA 


RESEARCH 


PO Box 13026 Me Sajem, DR 97309 
Phone (503) 585-6242 
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@ INVENTORY 


***@FELLEA INVENTORY*** 

A business inventory program wntten in modifia- 
ble dBASE source code The menu-driven pro- 
gram lets you locate Items by ventory name or 
number Wt keeps track of reorder points, ven- 
dors, average cost & other information 

* GFELLER Inventory $150/Requires dBASE (Vill 
* dFELLER Plus $200/with History & PO's 
Requires dBASE tll-ill PLUS (for stock rooms) 
FELLER ASSOCIATES 

§50 CR PPA, ROUTE 3 

Ishpeming. Mi 49849 

**(906) 486-6024°°* 
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@ INVENTORY 


INVENTORY MANAGEMENT 
Stock-Master 4.0, commercial grade system pro- 
vides Stock Status, Purchase Order Woting & 
Tracking, Trend Analysis, Quality Control Report- 
ing Detail Analysis, Bill of Matenals, Muth Loca- 
tions and more Modular, “micro” pnoed & 
Configured to your needs Cobal Source available. 
APPLIED MICRO BUSINESS SYSTEMS. 


MANUFACTURING INVENTORY $149 

inventory contro! with Bill-of-Matenal Processing 
& vendor tile for smallnedium size batch 
manutacturers/job shops Project material re- 
quirements, allocate material, maintain maternal 
cost per work order & for all WIP Menu-driven, 
with on-fine help screens Can support 3 remote 
terunals Meets requirements of MIL-1-45208 


177-F Riverside Ave REALTIME AUTOMATED 
Newport Beach, CA 92663 9820-16 indiana Av. 
(714) 759-0582 Riverside, CA $2503 
714-353-0406 FAX 714-353-0407 
@ MAILING PROGRAMS 
SUPPORTS ALL UPS FUNCTIONS SPECIAL REPORTS 
INCLUDES SCALE INTERFACE EASY INSTALL-EASY 70 USE 
MENU DRIVEN jade = MULTI USER $535 
DATA BUSINESS SYSTEMS — 


19640 Coley River Cir. » Foentain Valiey, CA $2708 * 714/862-3282 « FAX 714/062-1906 
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Speed Up UPS Shipping with ShipMate 
Intro Offer $395 


UPS Approved—Prints COD tags, labels, and manifest. 
PC Synergy ® 1805 Cottonwood @ Carlsbad, CA 92009 
(619) 931-0350 
“It’s so easy—even the boss can use it!” 
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PostWare for Ihe BIG Jobs 

Fast, accurate PC soltware tor commercial & 
large volume mailers. Corrects addresses & 
adds ZIP, Carer Rte and ZIP +4 at 81.818 
tecords/hr Mail stream sorting at 14.690 
records/min USPS certified at over 99% accu- 
tate. Calculates postage, prints labels & bag 
tags Call for FREE brochure 

Postalsoft, Inc 

4439 Mormon Coulee Rd 

La Crosse, WI 54601-8220 

608/788-8700 (in Wi) 800/831-MAiL (6245) 


i MANUFACTURING 


pe/MRP 
pe/MRP can make life easier by tracking every 
aspect of your growing concem pc/MAP's 
(ntegrated modules include accounting, sales 
Purchasing, mventory, receiving, stockroom, 
bilis-ol-materials, invotcing/billing, and 
customer/vendor address book pc/MRP inie- 
grates information from each element of your 
business into a unified package 
*Working Demo Pkg complete with manual $25 
“Single User Package $395 00 Complete 
“Multiuser Package $695 00 Complete 
SOFTWARE ARTS CONSULTING 
(408) 248-6445 
Call for tree literature 


P = 


@ MEDICAL 
MedicAide 


Complete A/Fi Patient Biling System with. 
» Billing Statements & Insurance Clans 
@ Flexible Adjustments for Ease of Use 
@ Practce Mgmnt. Reports with Graphs 
« 99 Doctors & 99 Fee Schedules 
Word Processing with MailMerge 


$249.00 


e~ 30 Day Money Back Guareniee ~ 


(602) 421-1287 
1915 Avenida De Palmas Sule 3 
Casa Grande AZ 85272 
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PRACTICE MANAGEMENT 

MD VersaForm, the most tlexible patient ac- 
counting and msurance claims package Pro- 
grammable, tully customizable. includes com- 
plete database management system. Customize 
reports, files, and screens, Full source includ- 
ed LAN support. Dealers wanted $995 for 
single user Free Iilerature & demo. 

Applied Software Technology 

§91 W Hamilton Ave Sle 201 Dept 99 
Campbell, CA 95008 

800-678-1111 ext 99 


@ MEDICAL 


STAT MEDICAL SYSTEMS 

STAT modular systems grow with your medical, 

dental or ophthalmic praclice 

$195 Base system: patient data base, recalls, 
feport generator, letter wnter & more 

$395 Point of service transaction processing 
{superbills, financial reports, receipts) 

$395 Patient billing module {statements} 

$695 Aulomalic 3rd party billing tailorable 
claim forms with ICD/procedure codes 

free Full featured demonstration disk & doc 

***+9**39 day money back guarantee ******* 

GAMMA Incorporated 

Three Dundee Park 

Andover, MA 01810 

{608} 470-0080 


COMPUMEDIC™ 

PROVEN Practice Management in use 
8 yrs. Electronic clams, AR, AP.G/, Schedul- 

ing, statements, insurance forms, prachce anaty- 

sis, word processing recall, delinquent tracking, 
historical data. FLEXIBLE! user designed forms/ 
reports Call for pricing Dental (DentalWare™), 
& Veterinary (VetLogic™) also aval Dealer 
inquiries invited 

QATA STRATEGIES, INC. 

17150 Via Del Campo Suite 203 

San Diego, CA 92127 (619) 451-0480 


Computer Music Specialists 
Discount Pricing 
Knowledgeable Sales Staff 


Complete Suppo 
Before During and ter Sale 


FREE CATALOG 


with Hundreds of MIDt Products 
MICRO MUSIC 5269-17 Buford Highway, 
Atlanta, GA 30240 (404) 454-9646 
Worldwide Shipping 
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VOYETRA * TANDON 
* DYNAWARE * ROLAND 
¢ MUSIC PRINTER PLUS 


* SAMPLE VISION + 12 TONE 


+ PERSONAL COMPOSER * SNAP 


+ MUSIC QUEST + IMAGINE 


CONSULTING & SALES 
1-800-243-MIDI 
10 a.m.- 6 p.m 
BBS SERVICE 
1-615-327-2514 
6 p.m. = 10 a.m. 





@ MUSIC 


PC/Musicpak.: $249 


Industry-Standard MIDI Interface 
and Sequencing Software foe a) 


most respecte: nante 
tn the PC Music = 
business, r 


wl 
(OVE tie 
ay Ve 333 5th Ave, Dept C. 

Potham, NY 10803 (914) 738-4500 
Send for our free PC Music catalog 
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FORTE [/l MIDI Sequencers 

16/32 fracks, 16 channels/track Record/ 
Playback 1,000,000 nofes Mos! powertul 
MIDI egifing Rhythmicalfy flexible Step entry 
Aulo Punch, quantization, realtime playback 
control, DOS shell New in FORTE Il. System 
exclusive storage, unlimited looping, SMPTE 
cue list, Songlist, Accel/ritard. $150/$250 
LTA Productions 

P.O. Box 6623 

Hamden, CT 06517 

(203) 787-9857 


Compiete Music Studio for $200 
Why pay more tor less? 

Basic MIDI. Interface card 

GFmusic 255 track, sequencing software 
SongWright [V Notation software 

Lowest price on the market! Include $5 for 
shipping VISA, MC, CDD Accepted. 
OPTRONICS TECHNOLOGY 

PO Box 838 

Lessburg, VA 22075 

{703} 338-2110 


SONGWRIGHT IV 

Music Processor pnnts professional sheet mu- 
sic, songs, scores with text, chords, symbols 
Compose, edit. copy, record, transcribe, play, 
transpose fo any key Bass/treble, multiple 
staves, all meters MIDI optional IBM/Epsor/ 
Star printers, CGA/Hercules graphics $89 95 
LaserJet plus $30 Send for tree sample output. 
SongWright Software 

Route 1, Box 83 

Loveltesville, VA 22080 

(703) 822-9068 
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@ PREVENTIVE MAINTENANCE 


Memory Minder 


M a most comprehensive 
disk diagnostic program available for 


ignment sold separat 
$40 each 5.25" 40 track. 5 25° 80 track, 12 
MB AT. or 3.5" 80 track drives 


Sh J&M Systems, Ltd. 
15100-A Central SE 
. New 
/Ausmrmergas New execs 67143 
‘We accept MasterCard and Visa 
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MAINTENANCE & INSPECTION 

An easy-to-use computenzed methad fo organize, 
Operale, and control an effective preventive main- 
tenance system. Applicable to any type of busi- 
ness of industry Full screen input and displays, 
Plus funchon key help command Maintains his- 
torical data, creales work orders, and provides 
fumeraus reports. For into, wate to 

PENGUIN COMPUTER CONSULTANTS 

PO Box 20485 

San Jose, CA 95160 


(408) 997-7703 FAX 408-927-0570 








Save Time, 


Brain Cells! 


QuickBASIC Quick Windows Advanced user-intortace hibrarytor both text and graphics modes. 
Features menus. windows, dialog boxes, mouse, and more. Inturtive! $139 
Programmers ‘QuiekComm communications library supports 16 serial ports Hayes modem 
commands, xmodem & ymoden 
Both libranes are written entirely 
Money, and QuickWindows-based ternmunal /demo program 30-day 
No royatties Order NOW! Visa/MC/COO Special: Ordar both libranes for $249 


Software Interphase, inc.» 5 Bradley SI. Suite 113 + Providence Al 02908 » TEL (401) 274-5465 


FLEET/EQUIP MAINTENANCE 

A preventive maintenance & report generating 
system for vehicles/equip that require periodic 
maintenance Some features. Totally menu driv- 
en, Cost per mile/hr reports, PM reports, 
Scheduled maintenance reports & warming, 
Service history, Gas/Oil history; Paris/Cosi, Oil 
analysis results reporting 

RAM Systems Ine. 

224 Causeway Blvd 

La Crosse, WI 54603 

608-782-8130 


1 PROGRAMMERS 
TOOLS 


Virtual Windows 
DirectScreen Video 
Pull DownMenus 
Many of our users say that our 
Borland Pascal & C routines 

are the fastest... 
flexible... hl 

mended... 

For more information or to 
order call today! 


P.O. Box 292786 
Lewisville, TX 75029-2786 
(214) 539-7855 









transfer Interrupt-driven: Fast! $139 


in assembly language FREE versatile 
money-back guarantee 








FREE 
BASIC Programming Magazine 
Crescent Software, the leading manufacturer of BASIC toois and 
utilities is pleased to offer a copy of our QuickTALK magazine. 
More than just a catalog, it contains feature articles, tips and 
tricks, and of course a complete description of our products. 
Please call or write for your free copy! 


Crescent Software 


11 Grandview Avenue, Stamford, CT 06905 (203) 846-2500 


Is Your Software HELP-less? Get... 


Help On The Side adds independent but cooperative Help systems to 
applications and software - without recompiling or reprogramming! 

it features context-sensitrve, popup Help windows, is easy to use and easy 
fo implement. And, it works with any applicabon or software product. 


(C180) COMPUTER INFORMATION BY DESIGN. INC. 
18255 Ventura Blvd Sulte 905 @ Encino CA 91436 e (818) 788-3260 


i9pIg ayy UC djoH 
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@ PROGRAMMERS TOOLS 


A LIBRARY GF TURBOPASCAL 
ROUTINES — REVIEWERS 
RATED IT "OUTSTANDING 

“EXTRAORDINARY.” THIS 





FREE BUYER'S GUIDE 


Call or wnte for your FREE comprehensive 
Buyer's Guide which contains descrip- 
tions of over 800 software products from 
more than 300 manufacturers, plus intor- 
mative articles by some of todays industry 
experts. Programmer's Connection has 
supplied the professional programmer 
since 1984 with gualty products by ofter- 
ing unbiased advice, low prices, fast 
delivery and no hidden charges. 
Programmer's Connection 
7249 Whipple Ave NW 
North Canton, Ohio 44720 








SOURCER.. 


COMMENTING DISASSEMBLEA 


standing renew in PC Magazine 4:26 88 pg 46 
SOURCER $ 9995 
SOURCER wBiOS Pre-Processor $139.95 
‘SOH USASS CanMex $10 Other $15 CA fies add tax 
‘Toorder or recerve mtormabon just call! 
1-800-662-8266 


Vv COMMUNICATIONS 
3031 Tisch Way, Suite 802, Dept PC 
San Jose. CA 95128 »(408) 296-4224 


DIS-ASSEMBLING 

Code-Generator ($119.00) can dis-assembie 

any COM EXE, Device Driver, BIOS, Child 

Program Also if can 

@ Simulate the program 

@ Record each instruction executed through 
program flow 

‘a Qis-assembte the indirect call by simulation 

Dual Software 


260 Sth Avenue #1205 

New York, NY 10001 

(212) 725-0528 

Opt-Tech Sort/Merge 4.0 
Extremely fas! Sort/Merge program Run asa DOS 
command or CALL as a subroutine Unlimited 
fileszes, most languages, datatypes & filetypes 
supported including Birieve and dBASE UI & Ill 


Advanced features include record selection, re- 
cord reformatting & much more! Call or write tor 
more info MS-DOS $149, 0S/2, Xeno $249 
Opt-Tech Data Processing 

PO. Box 678 

Zephyr Cove, NV 89448 

(702) $88-3737 


interactive demonstration disk is yours for the asking! Try the 
only PC editor functionally equivalent to editing on the IBM 
mainframe with ISPF/PDF, Version 2, Release 2; familiar com- 
mands, large file support and network compatibility. 


Command Technology 
Corporation 


1900 Mountain Boulevard, Oakland, California 94611 
Phone: (415) 339-3530 FAX: (415) 339-3883 Telex: 509330 CTC 


your QB 





Call Tol Free or write for detalled information with 
1-800-922-3383 ¢ 404-552-0565 * CALL M-F, 9-6 Eastern Time 


icroHelp, Inc. * 4636 Huntndge Drive Roswell, GA 30075 
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@ PUBLIC DOMAIN/SHAREWARE 


BEST 
VALUE 


Shareware/Public-Domain 
Programs less than 60 cents each!! 
Take a clos look at other companies 4 


Gino eornpad Sharewar: 
er CO 1es, 
Ne a ais ette 


S advertsing in this 


1. OF ave to Commit 


e, and 
e ake meine iter charge $3 or 
Xpecl 


g ecpreea tine: yer 2200p nish ora are san rom a 


collection of over 330 


Sind described i in our 3 a log, and can 
vena for onl 1 $3.79 Eas ‘ca qt an avera 


a S WHAT is! SS U 
AND W. A Pro rams in TASER 
* ersonal fin ei 


sistilities! Ba Printer, Scree 
rogram ing Lan pearls 


programs Ta) 
id whet is con faine collecti 


peat le.e FRE! catalog Mi be sent ri 


will be able to en 


hands, you 
at just’ a "fraction of iD price) iid cu 


People's 
PO Box 


catcne 
Memphis, TN 3887 (Netionwide catalog orderline} 







C ion we co 
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1-901-763-0471 
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PS/2 - AT COMPATIBLES 
Latest Wwrrape Virus-Free Software 


POB 12362, Dept. G 
405-524-5233 Olehoma City, OK 73167 
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IBM SOFTWARE 
CATALOG 
Detailed Descriptions 


1000's of Great Programs 
Only $2% per Disk 
Carefully Selected 
Fully Tested 
Includes Exclusive 
2 FREE disk offer 
THE SOFTWARE LABS 
3767 Overland Ave No 112 
Los Angeles, CA 90034 
Wi €ail | 559-5456 
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FREE 
PUBLIC DOMAIN & 
SHAREWARE CATALOG 


Lowest as $1.50 per Disk 
Best Quality 
Fast Service 


Over 1000 IBM Software 
On 5 1/4’ and 3.5" format. 


Write to: 
SOFTSHOPPE 
POB 709. Ann MI 48105 


Arbor, 
(313) 763-8721 
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IBM 
CATALOG 


72 PAGES! 
Software, Ribbons, 
Labeis, Books, Etc. 


ee 
TOLL FREE-24 HRS. 
1-800-245-BYTE 
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TO PLACE YOUR AD IN 


PC Magazine Marketplace 
Call (212) 503-5115 or (800) 825-4ADS 
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225.PER DISK 
$1.00 This Ad 
20 TOP IBM PC PD/SW DISKS 
(360K) ONLY $20+ $3 S&H 
\W, AutoMenu, Math Tutor 
Dozen. 


0 FREE CATALOG 
~ ! a 


BRIGHT FUTURES Inc. 
PO Box 1030, East Windsor CT 06088 
CIRCLE ON READER SERVICE CARD. 
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FREE SOFTWARE 


TOP 10 IBM SOFTWARE 
© 10 disk set - lates! versions 
PC Write, PC Calc+ TreeView 
DanCad, File Express, Moraff's 
Revenge, HGCIBM, Novatron, 
Home Base, Spacewars, plus 
our 1600+ disk catalog 
PAY ONLY $5.00 S/H 
© Visa/MC/Amex/Check 
Intemational Software Library 
511 Encinitas Blvd. Ste 104 
Encinitas, CA. 92024 


CALL 800 669-2869 
Imied introductory offer 
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FREE 
CATALOG ON DISK !! 


Great collection of 
public domain/shareware 
software for 
IBM & Compatibles 
MANY to pick from. 


$1.50 Lowest 


PUN’KIN HEAD SOFTWARE 
P.O,BOX 289159 
Chgo, IL 60628 
25" only 
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MORE BYTES FOR THE $$$ 

We cary only the BEST Shareware/PO pro- 
grams in our library Many, many new updales/ 
additions! Over 700 disks FULL of useful pro- 
Grams, as described in our FREE 40 page 
(printed) catalog! As low as $1 50/5 25” disk 
and $3 50/3 5” disk! Orders shipped in 24 hrs 


MCAVISA. 

SIG BYTE Software (was GLW Software} 
PO 80x 14008 

Arlington, TX 76094-1008 

(817) 265-2007 (24 hs} 


FREE! 


Califor, 
F e 


ARE 
SOFTWARE SAMPLER 


& 88 PAGE CATALOG! 
(for!8M =Compatibles) 


TOLL FREE 
1-800-359-2189 
WF 7 a.m.-7 p.m. PST 
Member of the ASP 
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@ REAL ESTATE 


L-PLOT... 

A Metes & Bounds program to plot/print plats 
of any scale- Any description- use Any mea- 
surement! Calc areas, error of closure, plots 
multi tracts '8M/compat with monographics, 
CGA or EGA capability $190 Or send $15 for 
teal working demo, refundable with order Visa/ 
MC/chk Free info 

LAN/SCAN, Inc 

P.0. Box 6863 

Abilene, TX 79608 

(915) 672-2901 


MANAGEMENT & ANALYSIS 

* “Real Property Management” $395/$595 for 
residential & commercial properties and other 
bkkp'g Flags deting’t tenants, prints budgets, 
checks, Invoices & 1099S. No retyping of 
fecurting data * “Real Analyzer $195, when 
deciding’ buy/sell, exchange. or refinance. 
30 day money back guarantee 
REAL-COMP INC 

PO Box 1210 

Cupertino, CA 95015 

(408) 996-1160 


PROPERTY MANAGEMENT 

Since 1978 over 6,500 users of our software 
have found 1! comprehensive, flexible and easy 
to use We offer systems to manage the fallow- 
ing types of properties COMMERCIAL/ 
RESIDENTIAL/CONDOMINIUM/HDME- 
OWNERS ASSOC /MINI-STORAGE FACILITIES 
For more info and sampte printouts call: 
REALTY AUTOMATION 

11365 East Shore Drive 

Hayden Lake, 1D 83835 

(208) 772-3259 


THE SHOWCASE 
FOR PRODUCTS AND 
SERVICES IN THE 


IBM STANDARD 
MARKET... 





@ REAL ESTATE 


PROPERTY MANAGEMENT 

Comprehensive sotiware for managing residen- 
‘tal, commercial, condos, and more Three ver- 
sions Basic PM for ownet/manager-—$495, De- 
lune PM for professional management—$1,195, 
Mullilser with Novell network compahbility— 
$2,395 Includes check wmting, recuming ex- 


penses, G/L, management 
YARD! SYSTEMS, INC 
813 Reddick Si. 

Santa Barbara, CA 93103 
605-966-3666 


PROPERTY MANAGEMENT 
Rental-Ease New state ol ihe art property man- 
agement software Extremely fast and easy lo 
use Everything is included, tenanl tracking, 
fepairs and maintenance, income and expense, 
check writing No extra modules to buy The 
ultimate in property management. $695 com- 
plete Free brochure, Demo $10 

STRATEGIC OFFICE SYSTEMS 

688 North 500 West #61 

Mit Pleasant, UT 84647 

800-942-6784 or 801-462-2130 


@ RELIGION 


@ RELIGION 


=NAS COMPUTER BIBLE ™= 


Verwion 2.0 
New American Standard 
The best of the best sellers 


For 1BM and 100% Compatible 
+ Instantly searches text for any 


word of phrase. 
+ Allows verses to be saved for 
use with word SSOTE. 
+ Also includes windowing 
capability. 
Mail check or money order to. 
Foundation Press Publications 


$129.95 (CA orders add 6% tax) 
plus $4.00 shipping & handling 
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PARISH DATA SYSTEM ™ 
Comprehensive census/contribution program 
Easy fo operate, menu driven Family, member, 
financial tno & reports fully integraled Selec 
live lists, labels. contributton/tuilion state- 
ments, personalized letters. User can create 
‘own reports, letters. Other church programs 
available Over 2600 users Free inlo 

Parish Data Systems, inc 

3031 W Northern Ave , Suite 121 

Phoenix, AZ 85051 

(602) 247-3341 





Bible study tools that grow with you. 


THE WORD processor 
The most comprehensive Family 
of Products for Bible Study. 


Start with VERSE SEARCH 
including the Bible translation of 
your choice with Instant Access 
to any verse. Search for any 

_ words or phrases. Separate 


windows for comparing verses. 
And much more! Only $99.95 


AS YOU GROW, add NIV, RSV, 

Q KJV or NKJV text, Greek or Hebrew 
j ; transliterators or topical cross 
references, personal commentary, 

a chronological Bible and chain 

. Our memory resident 

VERSE TYPIST transfers 

verses to your word processor. 


Bible Research Systems 
1-800-423-1228 


2013 Wells Branch Parkway #304 ¢ Austin, Texas 78728 
Tech Support (512)251-7541 _Poetage extm. For IBM, MSDOS, Macintesh. 
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QUICK VERSE 
BIBLE CONCORDANCE 


QUICKVERSE BIBLE CONCORDANCE ts a fast, easy-to-use tool for general Bible 

study and in-depth research, QUICK VERSE puts the complete text of the Bible at 

your fingertips, allowing you to 

® Instantly locate any word or verse in the entire Bible 

® Search for phrases, combinations of words (in order), or any word in a list, 

= Limit ear hed to a particular range of books, chapters, or verses 

© Print verses tna variety of formats or save them 10 file for export 10 your word 
processor 

© Ouiperfarms products costing much more Carries a 30-day money back 
guarantee (excluding shipping) 

(Features listed are for |BM/Compatible, Macintosh version also available. ) 

Four translanons available, please specify version and disk size when ordering 

KJV S49 NIV $59 RSV $53 NKJV $53 

Add $5 shipping/handling Disk size $ 1/4 —) or 3.12 J) (add $3) 


SS end Check/VISA/MC or COD 
















Cail or 







Sj ‘ s L 5 

Fae xnciy ‘1-800-223-6925 
Faie Technology, 

375 Colins Rd. NE, Cedar Rapids, 1A 52402 —rneaven senmeecano 






PC Magazine Marketplace 
the ultimate target 
market! 


The brand specifiers who read PC 
Magazene don't have the time to shop 
around, their only concern is getting 
what they need as quickly as possible 


They'll DIRECT their attention 
to PC Magazine Marketplace 


For them PC Magazine Marketplaces 
Direct Respanse/Display Ad format 
represents a fast, easy and cost effec. 
tive method of product acquisttion 
They know it will have the products 
they need and the information they 
want regarding price, volume dis 
counts, specifications and delivery. 

Ifyou think that your business can 
benefit from the 700,000 brand spec- 
Ifiers who read PC Magazine .. 
YOURE RIGHT! 


So take DIRECT action and call 
(212) 503-5115 or 
(800) 825-4ADS 








SEARCH THE 
BIBLE IN 
2 SECONDS 
OR LESS. 


WORDsearch™ is the world’s 
faslest. most advanced, user 
friendly Bible concordance 
software. Now available in 
both NIV and KJV. 

fnstantly locale all relevant 
passages by word. phrase. or 
word combinations. And you 
can transfer Bible verses to 
word processor. 

$99.00 plus $5 p&h Full. 
function demo, $7. Call about 
our 30-day no-risk free trial. 


800-888-9898 


5014 Lakeview, Austin, TX 78732 
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i RELIGION 


Bible Challenge 


An Exciting New Game For The Entire Family (1-6 Flayere) 
Test your biblical knowledge! ‘Bible Challenge* is a ‘board style’ computer game with over 


1500 challenging questions. Oreat for parties and social events! Players can be divided into 
teams for lots of fun, laughter and fellowship? 

VAwwe MART - SOFTWARE 1-800-233-2139 
h Special Introductory Offer -624.95 Plus $1.00 shipping & handling 
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CHURCH SOFTWARE 


Discover for yourself why more churches are choosing PowerChurch Plus.© 
Try out the leading membership and accounting package 
Call today for your FREE fuil-working DEMO. 


i SALES MARKETING 





CLIENT & SALES MANAGEMENT SOFTWARE 


“Probably the best of all the sales software packages is Totall Manager frooy 


« Bartel Software...very easy to use and very powerful...the best of the lot." 
b FREE — Computer Buyer's Guide & dbook, April 1989 
sal 1-800-777-6368 ByYREEL 


anager 
DEMO 942 €.7145S., Suite A-101, Midvale, UT 84047 (801) 566-5544 
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SALES ALLY” 


Software for Sales & Marketing Solutions | 
SALES: TELEMARKETING: 


THE 
SHOWCASE 


© Account Management © Call Lists 





F1 SOFTWARE, P.O. Box 3096, Beverly Hills, CA 90212 
(213) 854-0865 





C0 Lead Tracking 
CO Direct Mal 


Low price + Top quailty = High Value 
1-800-950-0190 


ER PC A compatitios, LAN erie. 
Judamark of SA, 0108 Cherokee St Phia, PA 16118 
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Seles My we 





FOR PRODUCTS 
AND SERVICES 
IN THE 
IBM STANDARD 
MARKET... 


Client Management, Telemarketing, Direct Marketing, Field Sales, Custom Reports, Lead Tracking, Profiling, Call Scheduling, Autodial, MAGAZ NE 


Followup Letters, Unlimited Notes & Contacts, Laser Interface, Pop-up Windows, User-customizable for any Business, True LAN System. 


new! GaleMaker Plus pcatan versions 1 
















FTC rutes say: 


unless the advertisement 
states it'll take longer 

2 If it appears that your order 
‘will not be shi; 





writing in advance of the prom 
ised date, giving a definite new 
date, if known, 
the opportunity to cance! the 
order with 2 


| an indefinise detay 


3. The Seller's notice must contain 


indicate your 


If you 
don't respond to this notice, the 


Seller may assume you agree 10 


the detay, but mus either ship or 
cancel your order within 40 days 


after the original shipping datc 





‘1%. The Seiler must ship your order 
within 30 days em recelving &. 
clearly 


ipped when prom- 
ised, the Seller must notify you in 
, and offering you 


ind oF consent (0 
adefinite delayed shipping date or 








promised or required A prompt 
Fefund must be made when an 
order is cancelled 

4. Even if you've consemed to an 
Indefinite delay, you retain the 
tight to cancel the order at any 
time before the isem has been 
shipped 

8. If you choose to cancel an 
order, that has been paid for 
check or money order the Sel 
must mail you s refund within 
seven business ede If you cancet 
an order for which you paid by 
credit card, the seller must credis 
your account within one billing 
<ycle following receipt of your 
request Store credits of vouchers 
ih plact Oa rewind are Hot 
acceptable 

@. In the evens that the item you 
ordeted {s unavailable, the Seller 
Maay not send you subsutute 
merchandise without yous cx- 
Press consent 
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Box 531650, Grand Prairie, Texas 75053 


-800-433-5355 
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HOW TO SUCCESSFULLY BUY THROUGH 
MAIL ORDER AND PROTECT YOUR RIGHTS 


Mail order sales are governed by rules of 
the Federal Trade Commission (FTC) and 
various state laws. These guidelines are 
published as a service to you. Remember, 
the many vendors advertising in this 
section are eager to serve your needs. 


(214) 264-2626 









TIPS WHEN ORDERING der ae, promnises OF 4 ERE ers i 
When ordering by math Seller In writing referring to 

State pret what merchan- onder by description, price, 
dise you want, specifying details as welll as by account number and 
such as model, make, size, compo- order number, if available Make 
Cont sy and expected aioe u bala’ 1 

mm 

lligery Gate oat sate 2. If you complain by telephone, Fee 

Indicate whether you will send a follow-up letter to confirm Diree! 
accept a substitute product (fthe What was said weds bile. 
item you ordered is unavailable, 3. If you think the merchandise ia af product 
and, if not, that your payment defective, reread your product here 
sbould be returned, instructions and your warranty 4 

Don't send cash, you willhave carefully to be sure you don’t mation 
no record of payment Ife problem cxpect features or performance 
arises, and, the product isn’t designed to give. 

Keep a copy of your onder and = Then contact the Seller for in- Ly 
all other correspondence with the structions. Don't return it 10 the read PC 
Selier Your records should in- Seiler until you have been in- 
Gade ie company fame, ad- structed to do no 

number, 2 

eserves the lecmLoceeresy pei pe peel (212) HO-SUIS or (900) 225-4AD8 
the moncy order, record af the foccipt oc packin slp: ou right 
date you mailed the order, or the derciaained OF stare policy. 
me and date of your conversa- i 
tion, and the name of the person &. If you have completely dis- 
you talk with, and any sales stips = cussed your problem with the fe e 
and shipping receipts. Seller and are still not satisfied, Sw/S t fi 

‘ASE anu sefvicing and refuna: «Write vo Whe Consumer Compal cen J] 1c 
rere peak erend cep ston ape ithe wechenae by you 
you should correspond if there ia pai merchandise by credit : 7 
Tprcticm ard, you rauy have rights 62 begins on following 

withhold under a Federal 

FF YOU HAVE PROBLEMS law call Fair Credit Billing page 
1. if you have not received your Act meas, 


Liwcecenenee 


12/2287, Ver 1.51 














HOW To 


BUILD A REAL-TIME 
DATA ACQUISITION 


& CONTROL 
APPLICATION FOR 


$50 PER CHANNEL. 


Attend the Free SOLUS™ Seminar 
and scever a new world of contrel, economy and simplicity. 


At the free introductory seminar in 
your area you'll get a first-hand 
look at the all new SOLUS™ Per- 
sonal Control Computer. 

You'll discover a surprising 
array of features and capabilities. 
Like 36 digital/analog I/O chan- 
nels. The ability to locate SOLUS 
in remote locations. And daisy- 
chain multiple SOLUS computers 
for large applications. 

All for just $895 * 

And, you'll learn how easy it 
is to create real-time applications 
that solve your acquisition, 
monitoring, data logging and 
control needs — more easily and 
cost effectively than you ever 
thought possible. 

For seminar information or 
reservation, call: 
503-635-3023 
(8:00 am to $:00pm PDT) 


9 
Ontpun, 


SOLUS Computers 


36 digital and analog I/O channels in a 
compact, intelligent, stand-alone unt 
298 ugh, 625 dep 2 os reque| 

: 1» a 5 tres. 
just 200 mA, ae 


SEMINAR SCHEDULE 


Sept. 6 Boston, MA 

Sept. 7 Raleigh/Durham, NC 
Sept. 19 Newark, NJ 

Or, to receive more info oa Sept. 20 Washington, DC 


the SOLUS Personal Control Sept. 27 Portland, OR 

Computer, call: a 3 al sarees, oan 
. : range County, 

800-247-5712 “70. San Diego, CA 

Dallas/Ft. Worth 

Chicago, IL 

Houston, TX 

i San Jose, CA 

Oct. 26 Seattle, WA 

Call 503-635-3023 for 

reservations and semmar informanon 


*Host PC software extra. Monitor 


a software $595. Control software $495. 
ae TMI, inc. 








SOLUS" menu-driven 
Tuns on Ey, host oe 
create real-tume data acquisition 
control applicatons. 


© 1989 TMI, inc., SOLUS™ and Personal Control Computer™ are trademarks of TM, wc. 


ncal software 
makes u lo 


4000 Kruse Way Place, 2-285 
Lake Oswego, OR 97035 
Phone (503) 635-3966 

FAX (503) 635-3004 
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he world’s leading soft- 

ware manufacturers 
depend on Softguard copy 
protection systems. Your 
FREE DISKETTE introduces 
you ta SuperLock’* — invisi- 
ble capy pratectian for 
18M-PC (and compatibles) 
and Macintash 


@ Hard disk support 

® No source code change 
@ Custamized versions 

© LAN support 

@ New upgrades available 


(408) 773-9680 


SOFTGUARD SYSTEMS INC. 
710 Lokeway, Suite 200 
Sunnyvale, Colifarnio 94086 
FAX (408) 773-1405 


CIRCLE 840 ON, 
READER SERVICE CARD 


COPY PROTECTION 


Desigaed for clone compatibility & strength 
 Thwarts ALL Bit-copy Software 
+ Protect any COM/EXE w/o Source changes 
+ Shut down Debug Tracing & Otsassemblers 
+ Supports all Hard & floppy Disk formats 
+ Restrict or allow Network Instatls 
= Lomit program use by Date or #Executes 
+ Remotely reset Installs, Date or #Executes 
* No damaged media or 1/0 plugs 
For IBM & clones-$195 & up-Free Info & Oemo 
Az-Tech Softwere, Inc. 
308 East Frankhn 
Richmond, MO 64085 
(800) 227-0644 (016) 776-2700 
FAX (618) 776-8308 
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SOFTWARE COPY PROTECTION 

@ Installs easily on your I8BM-PC software 

© Defeats all disk copy software 

@ Supports all Hard & Floppy disk formats 

@ Requires NO special devices or disks 

@ Invisible to your end user 

Eval disk protects 2 disks $25 
Starter kit protects 100 disks . . $90 
L-Tech Corporation 

377 Route 17 South, Suite 618 

Hasbrouck Heights, NJ 07604 

(201) 288-1608 BBS 201-268-9795(6/N/1) 








With our Copy Protection 
Products. They reelly work and | 
do not burden the honest user... | 


For Hardware Based Security 
(Paratlel Port interface) 

@ STANDARD KEY TAG 
Unlimited executions 

*® COUPON KEY TAG 
Limited executions 

*® DURATION KEY TAG | 
Limited (days, hours, min.) 


For Disk Security 
High Level Security 
@ PADLOCK It DISK 
@ SAFEGUARD DISKS 
®@ COUPON DISKS 
(New Macintosh Version) 


For Hard Disk Protection 
® HDCOPY 


Low Level Security 
User tnstallable Protection 


© PC-PADLOCK 


The market is filled with 

protection products which burden the 
user or simply don't work We have 
over 3500 satisfied software firms 
utilizing our systems. The high-level 
fingerprint has not required an update 
in over 3 years. 

Why should your valuable data or 
useful software program become 
available in the Public Domain? 


Call or write for 
more information. 


GLENCO 
ENGINEERING INC. 


SERVING THE SOFTWARE INDUSTRY SINCE 1979 

Tal W Agonqun Ad, 12) 364 S0F7 
, "IL 60005 

Asooen| FAX 364-7698 


Telex 493-7109 
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@ SECURITY 
HANDS OFF THE PROGRAM? 


PC SECURITY 


HANDS OFF THE PROGRAM 15 an a8 nohware. 
Printege based sysecn security utiity thal pre 
‘vents unauthonzed access of your PC's subdhrec- 
tories, filen and disk dnves 

HANDS OFF THE PROGRAM provides 2 sophist!- 
coted technique to separate up to 64 users of a 
PC, by privdege, into thes own separate areas an 
the hard disk Livers may actees ently their own 
areas ond any other area protected with a lower 


software oF formatted wa the DOS FORMAT com- 
mand unit tia untocked” 


incorporates 
advanced security techniques on PC's running 
PC-OOS VA0 or higher The DOS FORMAT of 
Drive C is prevented white the PC is in use. the 


security manager «@ protected sgemm Contro! 
Break end a bool from floppy reauls in the auto- 
manc lacking of Deve C. 
HANDS OFF THE PROGRAM sito provides 

# Ofsk Encryption 

* User Access Reporting 

* Stops Common Vwusgs 

* Mailbox 

» Reed Only end Execute Onty privieges by 


user 
‘© Autp Inaiaiiation 
Pree $89.95 
add 375—ahipping 
Check Money Order, VISA MC accepied 
Systama Conautting inc. 


412-963-1624 
Boz 111209, Pittsburgh, PA 15238-0809 
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BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerful multilayered security Rapid decryp- 
tion algorithms. Reliable security device trans- 
parent to PARALLEL or SERIAL port Compli- 
Mented by low cost KEY-LOCK™ multifeatured 
COMPU-LOCK™ including countdown, timeout, 
data encoding & mulb-product protection 
MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle 

Littleton, CO 80122 

(303) 922-6410 of 770-1863 


THE ULTIMATE PROTECTION 

Keep your software honest with 

& StopView—Slop hackers, track your soft- 
ware, without copy protection ($250 00) 

& StopCopy Plus—Deteat ALL copiers, secure 
your software, with transpareni, option filled, 
Copy protection ($450 00) 

Free demonstration package avatlable! 

8B! Computer Systems 

14105 Heritage Lane 

Silver Spring, MO 20906 

Ph: (301) 871-1094 FAX: (301) 460-7545 





ideal 
ness 









$149 complete with gr. ics. 
ca ay MC ad ISA. 








@ STATISTICS 


High performance STATISTICAL SYSTEM 


A powerful, alegant. and super-fast atatiatical package integrated with 
complete data management and dynamic grapha. Comprehensive selec- 
lion of deacriptive, interential, andexploralory statistics with forecasting. 
STATS+ features intelligent, two-way interfacea to data from Lotus, 
Symphony. dBill+, and other programs. For more Into look for our ads in 
most computer journals, ask your dealer, or contact StatSoft. Price $245 
(*$5 ship/handi). 


2325 E. 13th St., Tulsa, OK 74104 
(918) 583-4149 


Overseas offices AtatSon of Europe (Hamburg FAG) ph 040/4200347 StatBott UK (Lon- 
don UK} ph 0707271166 Heame Software (Melbourne Ausiraie) ph 613-497-4276 
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& Statistical 
Navigator ™ 





much more. DOS based version in- 
cludes LOTUS interface, hires 






Version 1.1 - $99.95 







(phan shipping and handling) 
AMEX, over 60% of Fortune 50 companies. 
metas Chas 2 her For free brochure call 814/238-3280, 
Call toll-free 1-800-537-4866 MIATA PRD = 
Missourl residents call 
344-445-4554 ¢ 
FAX 314-445-4589 Minitah inc 






3061 Enterprise Dr, State College, PA 16801 


IDEAWORKS 
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SX statistixcw 








atisfaction guaranteedit + 5 
TICAL © Eaay to learn ; fs 
BMDP peated * Eaay to use | ( 
. 1440 Sepulveda Boulevard Stata 2.05 Wow Avaliable, More statistics, * FAST FREE support = UTA 
Los Angelea, CA 90025 phics ond on all-new manual. Still only * Money Back Guarantee (11) | 
(213) 479-7799 $590. Quantity discounts available, New At $179.00 8X 


8 Password Is a software program which 
secures your PC 

® Password 13 simple to install, easy to 
understand, requires no retormatting 

© Boot limit option secures hard disk, 
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lower academic price. $20 Demo. Coll 
toll-free for more information. 


outpertorma higher 
priced programs! 


if you valua your tima 


1-800-STATAPC 
G Resource Center 
10801 Notional Boulevard, Los Angeles, CA 90064 
(213) 470-4341 
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and monay, call today 
for FREE SX damo disk 


612-631-2852 


NH Analytical Software 
Bou 13204, Roseville, MN 55113 


® Password provides tor up to 100 users/ 
also allows tor groups of users. 

a The supervisor can grant or deny access 
to protected directories with a single 
key stroke 

© Password maintenance is menu driven 
with pop-up windows and help screens. 

* Provides auciit trail of users. 

© Screen bianking feature. 


BPASSWORD $99.00 U.S. 
{introductory Price) 

Nasdec International Ine. Visa, MC,Amex. 

2704-85 Garry Street oy (204) 956-2798 
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NCSS plus-$99 

Easy-to-use menus & spread sheet. Multiple 
fegression T-tests. ANOVA (up to 10 tactors, rep. 
Measures, covariance) Forecasting. Factor, clus- 






THE BASS System™ 

‘Why use up 8 meg and 640K just lo run a data 
step on your PC? Now you can run your data 
Step code and stalistical procs with a system 


Winnipeg, Ma Canada Fy (204) 943-3702 that takes only 1 mag and 400K (and casts only tes, & discriminant analysis Nonparametrics. 
] pacals $399)! Free information Cross Tabulation. Piols. histograms, box, scaler, 

CIRCLE 6t8 ON READER SERVICE CARD BASS Institute, Inc stemieat Sort. Subset. Transformations, Reads 
] PO. Box 349 ASCII New graphics Pkg $59 





; Chapel Hill, NC 27514 NCSS 
PC Magazine (919) 933-7096 or BB (919) 968-6755 (N, 8, 1) 885 East 400 North 
Marketplace Neyer UTE NOS 


> ape Phone 801-546-0445 


2nd Color 
Option Availabie 
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@ STATISTICS 


STAT PLAN Itt 

Easiest to use statistics program available 
Complete range of statisiics-curve fitting cross- 
tabs, conelation, multiple regression, T-tests, 
etc Graphics with printer/plotter output. Capa- 
ble of handing over 50,000 dala points, inter. 
faced directly with lotus files Demo diskette 
available MC/VISA Only $179 

THE FUTURES GROUP-STAT PLAN Hl 

76 Eastern Blvd , Dept. C 

Glastonbury, CT 06033-1264 

(203) 633-3501 


@ SURVEYS 


THE SURVEY SYSTEM 

An easy to use menu driven system for the 
entry, editing, processing and presentation of 
questionnaire data The system can produce 
camera ready crosstabs and other tables in 
banner format Also statistics and bar charts 
Regression and open-end coding/analysis op- 
tions avatiable 

CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Ctr, Dept P 

Petaluma, CA 94952 

(707) 765-1001 


| UTILITIES 


DvlvRvE’GrT 
AvGrGrE"S"S 


Direct Access to All Your 


Software 
A Organize all your programs on hard disk with 
user-defined menu system 
Access any program or command with a single 
keystroke 
ANo need Ic learn complex DOS commands 
‘A.Usage tracking provides reports on alt software 


usage 

& Customize passwords tor security ol any sub- 
menu of application 

& Toll-free lechnical support 

APC Magazine "Editor's Choice" program 


sii? $BQM rane 
CALL 1-800-242-6368 
FOR THE DEALER NEAREST YOU. 


DELTA 
TECHNOLOGY 
INTERNATIONAL 
1621 WESTGATE ROAD 
EAU CLAIRE, Wi 54703 





CIRCLE 629 ON READER SERVICE CARD 


LOOK 
AGAIN 


A New Greed of Extremely 
Smart Crash insurance. 


Retriever iii 
damaged AUTOGAD™ V VorsaCAD, 
INTERGRAPH Files. 

Another sophisticated graphics 
interface supports 


r Pitney 
Bowes, Facsimite System and 
Desktop Publishing. Finally, an 
altemative to starting all over 
again! No-Nonsense software 
protects your valuable time and 
money! 


pan-di H r 


i 869-236 
INTERGRAPH 16 a registered trademark at INTER 
GRAPH Corporation AutoCAD is a registered trade~ 
pac Fad elo VersaCAD 1s a registered Irade- 

mark of the Ver Corforston Pitney Bowes 1s 
gistered ened ot Bowes Corp 
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COPY TECHNOLOGIES 
14252 Cube Ot Sie 323 
‘rving CA 92714 


(714) 975-1477 = 
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Command Post EMG 
Fre Vine Boeck Grae 
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MULTITASKING 


FOR ONLY 
IT’S LIKE HAVING THREE PCs ay ONE ! 


your productivity 


Introducing PL-MIX, powerful new 


multitasking software 

More feaiures than DoubleDOS 
More value ihan DESQview 

Run ail your favorite software X 3! 


Proware ‘ 


Vv 
10719 Plano Road, Suite 100 51 
Datlay "1 T8218 T 


« Mulliplein- ‘exclusion 

pallens In directories. 

« Enhanced copy, move, 
pend.cic. 


Probably nothing. 

Aut li could be working for you. 

While you sleep your computer could 
Backups 


Auto-Mi 
ai the keyl 


30 Duy Money Back Gusrantec 
Too 


ry tA tended is a power use! 
Imon, PCM rine, June 13, 1 


it's 3 a.u. — what is your PC doing? 
Auto-Might 


i™ simulates you 


feeding Keystrokes 


to the syidem at ‘ame you desise: 
Teader in unattended processing. 
Auto-Might, ts 


‘perfectasa 


way fo run a aes of time. 


consuming 


sat 3 o'clock 


in the morning “ 
Maagarne 0 


dan © Chere PC 


RUNNING OUT OF 


MEMORY? 


LIM EMS 4.0 for PC/XT/AT 

'No expensive memory boards re- 
quired—uses memory that goes un- 
use on most systems 

Works with 1-2-3, Symphony, DOS 
4.0, DesqView. and many others 
PC) XT/2@6 AT and Speciel High 
Speed 386 AT versions all for one! 
low price $59 95 

OEM pncing also available 


BIOSys Software 


1501N Broadway, 
Wainut Creek, CA 94596 
(415) 933-7713 
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THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE 


IBM STANDARD MARKET .. . 








Ammunition to conquer 
your biggest problems! 


wath VMAS 
(8 megabytes) 


& 


@ The Virtuat 
Provides your EMS applications with up to 
je Sight megabytes of expanded memory 
@ ft tums PC/AT or PS/2 ex. 
tended memory Into ax 
memory 
@ I (ume hard disk storage into 
expanded memory 
@ Ne compatibte with most EMS: sal 
applications including 1-2-3 
and Symphony CHOICE 
@ Only $89 05. 30-day money-back guarantee 
Fort'a Software 
erty PO Box 306 
VEmMi Manhattan KS 665¢2 
ee (913) 537-2807 
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AT’s DON'T NEED 
360KB DRIVES 


Allows copying of IBM AT tiles tor use on 
IBM PCs, XTa, and compatibias with no 
hardware or software moditications A 
380K floppy drive is not required 
"CPYAT2PC” may reside on your IBM 

AT hard disk and copias 1 fila or entire 
subdirectories In 1 step. 

Price $78 + $4 a/h 


MiCROBRIOGE COMPUTERS 
es Sky eels Suita 113 
an Carlos, CA 94070 “] 
ES 
ae 
FAX 415-593-7675 
14-845 0818 = 


1-800-523-6777 
(CA) 418-593-8777 
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“Here's 0 quick woy fo fall in love with 
your computer agoin install PC-Kwik 
Power Pak “ “When the word gets around, 
you'll have fo install the Power Pok on 
every computer in your company” Winn 
Rosch “Highly recommended” J. Dvorak 
Power Pak includes the 2/14/89 PC Maga- 
Zing Editor's Choice disk coche and four 
other powertul utilities 
PC- Kwik Power Pak $129.05 = 
Super PC- Kwik 79.98 : 
plus S/H 4.00 
orcoD 6.75 

Multisoft Corporation 
VSTOOS Wt Kon Paneomy Suse 

Beorerton. C8 97008 

(903) 044 5644 or (000) 234-RWH 
CIRCLE 636 ON READER SERVICE CARD 








BREAK 640K! 

Why buy expensive boards? VRAM™ gives any 
PC 32 megabytes a! memory by tuming disk 
space ino expanded memory! Use extended 
memory lor expanded memory Creale VERY 
LARGE worksheets FAST Easy to use LIM 
EMS 40 Money back grt $49 + $3 (buy all 
our software—4 pkgs—$88 Call for info ) 
Biologic 

11982 Coverstone Cir, Suite 1622 

Manassas, VA 22110 

(703) 368-2949 (fax 703-361-8251) 


LIMSIM 

Expanded Memory Simulator for 286, 386, 286 
NEAT, & Toshiba machines Use the extended 
memory you already have as Lotus styte Ex- 
panded Memory PC Magazine (March 31, 
1987) says Easy to use and well documented “ 
$70, 30 day money back guarantee Visa/MC 


accepted 

Larson Computing 

1556 Halford Ave #142 
Santa Clara, CA 95051 
(408) 737-0627 


PC Magazine 
Marketplace 


Option Available 
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OISKFACK™ $49] 

No.1 backup software 10 megs onto a few as 2 
floppies in 4 min! Compresses files up to 80%. 
Works on ail PCs and all drives. All other fast 
backup programs bypass DOS and are unveli- 
able and don'l work w/many clones. Please 
compare Nothing else comes close Money 
back grt. $49 + $3 sh. 

Biotogic 

11982 Coverstone Cir/Sulte 1622 

Manassas, VA 22110 

(703) 368-2949 {fax 703-361-8251) 


AUTOMENU-SOFTWARE MGMT. 
With Automenu you can create menus to access 
all frequently used programs and DOS com- 
mands with a single key-stroke Some key 
features are password protection, timed execu- 
tion, network capabilities, unlimited number at 
Menus, and screen blanking IBM PCs and 
compatibles Call tor free eval copy 

Magee Enterprises, Inc. 

PO. Box 1587 

Norcross, GA 30091 

404-446-0271 


i WORD PROCESSING 


Windows Spel 







Spell Checks 
© Windows Write + ANS 
* Pelantir WinText => ANC 
© Windows Draw * Word Perfect 
© in’e’Vision © NicroGraphut 
© Microsoft Word ‘Designer 


* Microsoft Excel 
» ALDUS PageMaier 


Contact your favorite dealer. 


Palantir®, Inc. 
(713) 955-8787 Fax (713) 955-8924 
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Pycckuit, Farsi, English, European 
& Scandinavian; plus either IPA, 
Hindi, Bengali, Gurmukhi, Tamil, 
Thai, Korean, or Viet Full-featured 
word processor supports on-screen 
foreign characters and highest 
quality printing with no hardware 
modifications. Includes Font Editor. 
$355 incl. US shipping. $150 addi 
for laser $19 demo, Req. 640k, 
graphics Money back guarantee. 
Gamma Productions, Inc., 
710 Wilshire Blvd,, Ste 609, Santa 
Monica, CA 90401 (213) 394-8622. 
MC/VISA/AMEX. 
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i WORD PROCESSING 


NEWI PC-WRITE 3.0 

Full featured word processor for PC's. Edits 
large files and columns Spell check, mail 
merge, ASCll and macros. Easy to use Supports 
500 printers Software guide, and tutorial on 
diskettes. $19 Registration with manual, tele- 
support, newsletters and updates $99.00 
90 day moneyback guarantee. 


219 First Ave. North #224 PMAC 
Seattle, WA 98109 
1-800-888-8088 (206) 282-0452 VisaMC 


GALAXY WORO PROCESSOR! 
Galaxy 1s extremely EASY to leam. EASY to use 
and as Brit Hume ol the Washington Post 
acclaims, “BLINDINGLY FAST" Galaxy is a 
Shareware product. Try it for $500 of get a 
tegistered version with manual disk, telephone 
Support and updates for $64 95 with shipping 
anywhere in the world 

Ommniverse Software Corporation 

PO. Box 1570, Dept 789 

Port Townsend, WA 98368 

1-800-365-7627 qmVisa/MC/Amex/Oisc/ 


WORLO'S BILINGUAL WORO 

DuangJan, bilingual word processor for En- 

glish and: Armenian, Bengali, Euro/Latin, 

Greek, Gujarah, Hind), Khmer, Lao, Punjabi, 

Russian, Sinhalese, Tamil, Telugu, Thai, Viet, | 
. - Only $109 +$5 s/h (foreign +$12 s/h} 

Free Font editor For IBM with dot-matnx Laser- 

Jet printer Demo $9-+ $1 s/h. MC/VISA 

Megachomp Company 

3438 Coltman Avenue 

Philadeiphia, PA 19149-1606, U.S A. 

TEL 215-331-2748 FAX 215-331-4188 


JAPANESE WORO PROCESSOR 

EW Pius is the first complete Japanese word 
processor for IBM PSV2 and AT. Contains about 
8000 Kanji and Kana characters, as well as@ | 
45,000 word dictionary. Fully supports Japa- 

nese standards. Powertul Roma-i lo Kanji con- 
version Reg IBM PS/2, AT, Toshiba laptops. 

VGA, EGA, Hercules, 512k Pris. EpsonvIBM 9 & 

24 pin, HP LaserJet 2, BM QuietWriter Ill. | 
INFORMATION TECHNOLOGY LAB, Inc. | 
280 Pask Avenue 4E ’ 
New York, NY 10017 j 
(212) 557-0177 FAX: (212) 557-0179 


S/ACCESSORIES 


CompuTogs Dust Covers 
Tha ultimate in dust protection. Available in natural 
canvas/brown trim or new designer gray black trim (add 
$2/cover). Our covers ara far superior to vinyi! 


COMPARE OUR PRICES! Krvsonao 


13.95 MON'CPU 24.95 


‘OR 15.95 PRINTER (specily) 15: | 


CompuTogs” P.O. Box 19728, Greensboro, NC 27419 + (919) 292-9060 


VISA MC Accepted Inchide $2 50 Shupping 
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Ss > 1 
COVER YOUR INVESTMENT 
DUST COVERS - over «000 dengrain too sor 


‘Sane Free and Ourabie Nylon 
Car Meme Con bead ey 


Caan’ w tee oye ard Soli Fo 
Weueh Over 200 models evadatto 
‘CALL FOR FREE CATALOG 

ORDER DESK 

{000} 874-6301 

WHFLA (850) 342 f008 

ORALER G(KORIES BrTTED 
Cumomer Seence 
9106 Lowe Tomes ove 1804) 062-4408 
Fon Weenen Boos, 3r4o FAR (904) 083-2200 
CIRCLE 862 ON READER SERVICE CARD 


CARCLE 840 ON READER SERVICE CARD 





PC Magazine Marketplace 
the ultimate target market! 


‘The brand specibien whe road PC Mapatine den have Ube time te shop arutnd, Uret emi comers is gratsing what they mend 


cpehty an preci 


They'll DIRECT their attention te PC Maganae Marketplace 








CUSTOM EMBROIDERY SHOWN AVAILABLE 


1-800-227-TOGS 


ComputerWear 
100% . 


COTTON 


CANVAS Woy 


Sreathable! Static-Free! Deige with Grey Trim 
For Computers, Keyboards, Printers & Lasers 
Ail Poputas Models. Supenor Quality Best Price 


NEW! ViziFlex-Seels 
SKINS jor Keyboards 


1-(800) 826-5761 
Ci a 


inter ComputsrWear 
1320-361h Ave th Francisco CA 94122 


CIRCLE 641 ON READER SERVICE CARD. } 








@ BAR CODING 
BAR CODE READERS 


FOR PC'S: 
SPC/XT/AT & CLONES 
® PS/2- ALL MODELS 
@ TANDY 1000 SX/TX/SL/TL/1200/ 


© ZENITH 138/148/151/158/248 
oer Bon) EQUITY! Wide tte ste 


#NO SOFTWA 1 CHANGES REQUIRED 
* DATA APPEARS AS REYGOARD INPUT 
*® AEADS CODE 39, +2 OF 5, UPC AVE, 
EAN 8/13, CODABA: 
*# AUTO-DESCAIMINATES BETWEEN CODES 
*# DIAECT FROM MANUFACTURE! 
#30 DAY MONEY BACK GUARANTEE 
* SAME DAY SHIPPING 


_ TERMINALS: 
WYSE 30/50/00/75 
© KIMTRON KT7/PC & KTTOVPC 
© LINK MC-S 
© BS-232 
BAR CODE PRINTING SOFTWARE: 
© MS/PC DOS SYSTEMS 
© 0 & 24 PIN DOT MATRIX 
© H-* LASER JET/PLUS/SERIES tt 


RESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 
1110S AIRPORT CIRCLE SUITE 140 
EULESS. TX 78040 (817) 571-9015 
(800) 648-445: 

FAX (817) 685-6232 


n ml 7 
PrintBar Il 
BAR CODE PRINTING SOFTWARE 
Print Code 39, 2 of 5, UPC, and 
EAN bar codes directly from your 
own applicationa without copying 
data to special pnnt filea. |BM 
PC/XTIAT/PS2 and compatiblea. 
Supports IBM Graphics, Epson 
and LaserJet printera and 

compatiblea. 
PrintBar Il Program $295.00 
PrintBar Il Demo $25.00 


Other Bar Code producta 
avelleble for non- MS-DOS 
environments. 

Bar Code readers from $395.00 


PREE Brochure (916) 622-4640 
FAX 916-622-4775 














SHOWCASE 
FOR PRODUCTS 
AND SERVICES 

IN THE 
IBM STANDARD 
MARKET .. 





EZBarcode™“ 


Bar Code Reader 
Mode BC WEDGE Reader 
cate changes Necessary * 
ree ee aa 2065 UPC 
Codiabar « EZBascode | pnniing software included 
EZBarcode | Printing Program 


Enter and pnmt Code 39 and UPC A + For dot 
matrix and LaserJet poniers + Vary bar code height 
width spaong pnnt density etc 

EZBarcode II Printing Program . .. $99.00 
Keyboard oF tex! he data mpul + Prints Cade 39 
2065 UPC'A EAN 13+ Mutipie columns. 
aulomatic mcrementing on-ine help 
ABARCODE ™ Program pris bar codes trom 
fee CASE AK Daca Eve 

fo your emstng dBASE programs ..... $99.00 
EZRes™ resident program 
pants bar codes trom OOS appications .. $99,008 
Vider Time Wands..............++ Call 
Ponable crechl card szed bar code reader « Time 
stamps each bar code as il 6 read « We camy a 
complate line of Time Wand products + Custom 


evelopment avasable ja 
TimeKeeping Systems, Inc. 


1Q434R Cedar Road « Cleveland OH 44106 
(216) 229-2579 «Fax (216; 73 


BAR CODE & 
MAGNETIC STRIPE 


READERS 
for the IBM PC & PS/2 
Simple & quick installstion 
No additional softwars or port 
Matsl wand & cass 
Aiso avaliable: 
SmartCard ancoder/reader 
Bar code printing softwara 
Magnetic stripe sncoders. 
Units tor other computers 
& isrminals 
TPS ELECTRONICS 
4047 Tranaport Street 
Pelo Alto, CA 94303 
Telephone: 415-856-6839 
Telex (Graptinet) 371-9087 TPS PLA 


CIRCLE 643 ON READER SERVICE CARD 
ie DT | 
a Serena ites 



















Now supports PoatScre 6 Lip 
Prints UP. Cade 25,39, 128, 

Codabar; and more 

Source Included ~ Nu Ruyattees 
Supperts (, Clipper, and mere 

Den, Xenix, O82 compatible 


+4 





CORNLETION 
P.O. Box 634, Feu Claire, Wi 54702 
(745) 833 2334 (800} 552-2334 















LABELING SOFT WARE 
: LABELS Pte Recinreid een 


3 : © Flexible format. Any size 
| + © Big text readable up to 50 ft. 
«Ime ReLeSVACeV TMI, © Bar Codes: 2of5, 128, UPC/EAN 
§ » = AIAG, MIL-STD, Code 39, etc. 
a = e pias lal File input 
‘ ® Logos, symbols, custom chs 
Ee ~ gs, sy! 


© Reversals. Color. Soft fonts 


® Above Label Printed with Utility Il LabelRIGHT—$279 
© Other Menu Driven Programs from $49. XENIX—$199 
© MS-DOS user callable routines from $179 


Handheld Portables 


© Battery operated reader 

© Simple, powerful, 64K memory 

© Bar code or keyed input 

© MSI. 20f5, UPC/EAN, 128, Code 39 
® Easily programmable prompts 

© Uploads via RS-232 or keyboard 

© Doubles as non-portable reader 

© Wand or laser input 

© Complete with wand—S849 


Bar Code Readers 
for PC, XT, AT, PS/2 
and all RS-232 Terminals 


Attaches as 2nd Keyboard 
© No software changes 
© 20f5, UPC/EAN, 128, MSI, Code 39 | 
S © Magstripe, laser, or wand input 
~ © Complete with steel wand—$399 


WORTHINGION 30-ay Shack quranee! 


DATA SOLUTIONS 800-345-4220 








417-A Ingalls Street 

Santa Cruz, CA 95060 CA 408-458-9938 
BAR CODE READERS DELIVER BAR CODE LABELER $149 
— Keyboard wedges (Internal/External} wth with BIG TEXT Sofffonts $349 

Ossplays for the IBM PC/XT/AT, PS/2 ‘Any lormat/place Barcodes & text anywhere 


— RS 232 wedges for WYSE, Link ferminals “Supports full page & multi-up label stock 
— Whaf-You-See-Is-Whal-You-Get Bar Code “Multiple copies & auto serial numbering 


and Label Printing Software “Keyboard data & Text lite import 
— 40 Day Money Back Guarantee “How-To Manual w/many pre-designed labels 
— Full 2-year warranty “DtMire/Laser/Code39, 125, UPC/EAN 
VARIANT MICROSYSTEMS JOHNSON COMPUTING 
3140 De La Cruz Blvd . Ste 200 96 Bothin Road 
Santa Clara. CA 95054 Fairfax, CA 94930-1448 


Phone (408) 980-1880 FAX (415) 623-1372 (415) 456-8516 
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@ BAR CODING @ BOOKS @ COMPUTER 
CATALOGUES INSURANCE 
PUBLICATIONS 





i 
PC. 
PERCON® 


Engineering Leadership in SS 
BAR CODE READERS Rea acis were icin 


a E>, *Speed Up Products 
= i} eFwuks DMA Canndges 















PCjr 
Expansion Products 


Possibly the largest selection 
of PCjr products in the 


om) YOUR 
COMPUTERS 


Full replacement of hardware, media, 
purchased software As low as 
$39 yearly Covers fire, theft, power 
surges, other accidents Blanket 


coverage, no Inst of equipment 
needed. Call for informaton or 
immediate coverage 

@ 1-800-848-3469 

“ Local (614) 262-0559 
SAFEWARE The Insurance Agency Inc. 
2929 N High Street PO Box 02211 

Columbus. OH 43202 
“CIRCLE 649 ON READER SERVICE CARO 


*Se.ond Floppy Disk Drives 





ANNOUNCING: 


Cc alk of werte to receive our free 
PERCON SERIES 10 she as i ate aE 
BAR CODE READER. oe ie le an fe th eqRi number! a CONSULTING 
| PC Enterprises SERVICES 


“The jrProducts Group” 

Box 292, Belmar, NJ 07719 

(201) 280-0025 (800) we ilens 
CIRCLE 646 ON READER SER) 


© Who else has a 5 year enim hk Aceceatl 
: eC aders? en Mon ; Associates 
warranty on bar code reade! Computer Consulting Firm 


We offer the lollawing consulting: 

Services 

1 Companies looking for hardware 
and/or software 

2 Companies whp have bought 
hardware andor software and are 
not sausfied with their purchase 

3 Asix month or one year service 
contract to assist companies in 
purchasing decisions 

*Note We are not a hardware oF 

software dealer however, a comsulting 

firm fo assist clients with their necus 

For further tnformatton contact 

Ken Montri & Associates at. 

419-478-7724 





© Who else has automatic set-up? 


IBM -PCjr =SPFCIALS 
Full Irne of IBM PCyr Hardware 
* Memory Expansions to 640k 

* Second Floppy Drrves 

* Paratlel Printer Ports 

* Full Size Keyboards 

* Modems, Int. & External 
* Joysticks, Serial Cables 

* PCy Network cards 

* BASIC Cartridges, Mice 
* PCyr Tested Shareware 


[hte K J ii ion * Complete Computers 
AL uitt < \ w BUSINESS * Repair Service 5415 Lows Ave #74 


Send for Catalog Today Toledo, OH 44612 


OPPORTUNITIES COMPUTER RESET CIRCLE 648 ON READER SERVICE CARD 


Aun Dep PCM 
y73 YOU LOOKING PO Box 461782. Gartand Texas 746 ° 
TO MAKE MONEY? 


(24) 276-8072 
International company looking 


CIRCLE 647 ON REAOER SERVICE CARO a DATA CONVERSION 
for egente to merket “Totel 


Up To Date & Comprehensive DISK/TAPE/OPTICAL SCANNING 
PC Magazine 1988 89 ONLY © 33¢ per page typewniten text bo disk in ASCH, 


© Who else has a bar code reader 
that does it all? 


PERIPHERAL CONNECTIONS, INC. 
2190 W Ith Ave * Eugene. OR 97402-3503 
1-800-873-7266 
(503) 344-189 FAX (503) 344-1399 


UL 



























Bar Code Solutions 


WEW - BIG Tex! AlAG, LOGMARS Bar 
code printing packages. any tabel, most 
printer 

PO WAND 100. In-ina scanner emutales 
2ND keyboard onPC XT& AT Uses your 













































Gusting software without any change Management System” eoftwere 1984-89 $5.99 LWP fi 
r $ é formats 
ly a asi to video rental store owners. - National Geographic 1978-89 10 me hoe wet tt 6 to 24pt low rales 
party ne for laptops Unix con ies 
: , 5 Astronomy 1984-89 $1099 @ Disk convert from 18M WANG XEROX, 
MEW PC WAND 300- Up to 128 reader data ABOUT OUR PRODUCT: oe MATION PER\YEAR BEC TOD eee ernie 
Sore nonhoy sie. «Auto Oscinmuna Rs @ ATOTAL INVOICING SYSTEM TO Soltcon Corporation Tape conversions (800, 1600, 3200 6250 BPI 
Collects, and transmits to PC or host Rent Video Tapes & VCR s val "i pe T pe nversions (B00, 1600, ) 
PC-WAND 800 WandeiWand - portable Sell Products & Servicas OREO NAVAS © BEST RATES @ FREE TEST 
programmable scanners laser and pen Control Reservations Houston, TX 77244-1744 fst RUN COMPUTER SERVICES 
i Adveqisa Non speoas (713) 589-0533 1261 Broadway Suite 508 
INTERNATIONAL TECHNOLOGIES ant a oa 
& SYSTEMS CORP. bi ctefenesy aee a (212) 779-0800 


Daily Monthly Yearly Reports 
Designed to run on IBM PC's & 
Compatibles with Hand Orrves 
PC of MS DOS 3 1 of later 
5V4 and 342 in Ropes 


635-C North Berry Street Brea, CA 92621 


PHONE: 714 990-1880 
FAX ht 


GEALER INQUIRIES INVITED a 


CIRCLE 644 ON READER wi CARO 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 








For more info: 
416-277-4364 
To order product: 
416-897-9535 


DEMO DISK AVAIL. $10 
CIRCLE 945 ON REAOER SERVICE CARO 





Call (212) 503-5115 or (800) 825-4ADS 
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Technically speaking, the Dell 
System 325 is the most advanced 
386™ computer. we've ever built. 

And, according to PC 
Magazine, it’s one of the most 
advanced 386 computers they've 
ever tested. 

In benchmark after bench- 
mark, the System 325 ran circles 
around a field of 386-based 25 
MHz systems. A field that 
included the Compaq’ 386/25. 

A show of prowess that eamed 
the System 325 PC Magazine's 


Editor's Choice award. 
It was a goal we set for our- 
selves from the very beginning. 
And an objective anyone with 

a penchant for power and 
performance can appreciate. 


A PERSONAL 
COMPUTER 
THAT’S REALLY 
PERSONAL. 
Of the more than 150,000 
personal computers 


we've sold to date, each and 
every one has been individually 
configured to fit the needs of 
its owner. 

The System 325 takes that 
idea to its logical extreme. 

For example, it runs either 
MS-DOS? OS/2, or our own 
Dell UNIX® System V. 

Which is compatible with 
AT&T's System V Interface 
Definition. And the whole 
world of XENIX® applications. 
If speed is of the essence, we 


THE DELL 386 SYSTEM 325 
HAS A 25 MHz CLOCK RATE, 
CACHE MEMORY CONTROLLER, 
IDE OR ESDI HARD DISK DRIVE, 
PAGE MODE INTERLEAVED MEMORY, 
AND 100% COMPATIBILITY WITH 
MS-DOS, OS/2 AND UNIX SYSTEM V. 






















can include an optional Intel’ 
80387 or WEITEK 3167 math 


coprocessor. 
And since nothing about this 
system is lightweight, the mass 
storage is a 1OO MB IDE disk 
drive. Or we can configure it 
with a 40, 150 or 322 MB unit. 
As you might expect, the 
output is just as intense. You can 
choose between VGA mono 
with paperwhite screen, or 
VGA Color Plus, for high 
resolution colors displayed on 


a larger screen. 
Even though the System 
325 gives you all this perform- 

ance, it still leaves you six 
open slots for whatever else 
you might want to add. 
And once you've told 
us what you want, we'll 
make sure what you want 
works—by burning-in the 
entire system unit. 
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“The new w top-of- the-lis | 
Dell System 325 isa 
flagshi worth putting 

| out itt nt of the fleet” 


; February 1491989 
or For the full Heke see inde back cover. is 
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